eureeeae 


> 
y 
oe “¢ 
owe be 
we<-f = 
uy oon of 
j= oo — 
= died v 
,* dd = 
- one i 
- ave 
; ee 
‘ eur 
1 ae 
bes 
sey 


BBueees 


jae! oa i ed 


Signalling for 
_,Electrified Lines 


[WE STINGHOUSE]@ 


experience extends 


over 50 years 


From the early days of London’s Underground LONDON TRANSPORT - SOUTHERN REGION 


EASTERN REGION 


Electric Railways to the present day when MANCHESTER_SHEFFIELD-_WATH 
Westinghouse ELECTRIC and ELECTRO- LACROZE SUBWAY (Buenos Aires) 

: ; LIVERPOOL OVERHEAD - ~~ MERSEY 
Beebe eegudlaeduipment issnow exten BOMBAY (CENTRAL AND WESTERN RAILWAYS) 
sively used in many of the World’s most (Formerly G.I.P. B.B. & C.I.R.) 


ESTRADA FERRO SANTOS A JUNDIAI 


important electrified schemes both old and new. eateativuscatpattc. Rewres) 


Westinghouse Brake & Signa! Co. Ltd., 82, York Way, Kings Cross, London, N.1 
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THE TECHNIQUE OF SINTERED PLATES 

is confirmed each day in many countries by all 
the startings of Diesel locomotives 
performed by S.A.F.T. batteries 


§ a 
EACH DAY UNDER ALL CLIMATES 
the ruggedness of S.A.F.T. products is demonstrated 
by thousands of train lighting batteries in service 


xploitation with the 


Sey zs bringeng a new contribution to Rat 


VOLTABLO 


A storage battery operating { 
without giving off any gas 


inside a hermetically sealed container 


with the VOLTABLOC 
maintenance obligations are over 


x Signalling 

* Remote controls 
* Switchgear control 
* Portative lighting 
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SOCIETE DES ACCUMULATEURS FIXES ET DE TRACTION 


SOCIETE ANONYME AU CADITAL DE 656 MILLIONS DE FRS . ADR. TEL. : SAFTALCALIN-PARIS 
SIEGE SOCIAL : RTE NATIONALE - PONT DE LA FOLIE - ROMAINVILLE (SEINE) - TEL. : VIL. 98-50 


a 
Pacctreapcanaaien 


ADEP PUB 


USINES A ROMAINVILLE - ANGOULEME - BORDEAUX 


The 94 Diesel-Electric locomotives being 


built by Metropolitan-Vickers Electrical 
Co. Ltd. will be powered by Crossley 
Diesels—60 of 1200 b.h.p. and 34 of 
550 b.h.p. (plus 5 spare engines). The 


locomotives are to be in service within 


two years, and will replace steam. It is 


estimated that the changeover will effect 


A SAVING OF £1,000,000 
IN FUEL COSTS ANNUALLY 


THIS CONTRACT IS THE BIGGEST 
EVER PLACED IN BRITAIN FOR 
DIESEL-ELECTRIC LOCOMOTIVES. 


ESTABLISHED 1866 


*One of the 1200 B.H.P. 3-point mounted generator sets, 


CROSSLEY BROTHERS LTD - OPENSHAW ° MANCHESTER Il 


London Office : Langham House, 308 Regent Street, W.1. 
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RAILWAY JOURNAL AXLE-BOXES. 
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OFFICINE DI VILLAR PEROSA S.p.A. - TORINO) 
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Increased traffic reliability 


BE CELE! COBL 
with LM Ericsson's Manual Blocks 


Manual block 
relay equipment 


Control panel 
for manual block 
system 


@ The block is constructed on the same principle as 
a modern relay interlocking plant. 


e The station equipment comprises solely relays and 
static elements. 


The relays are of the plug-in type. 
Only one pair of wires is required between stations. 


@ The block system can be supplied with arrange- 
ments which permit telephone communication 
between stations, and between stations and line 
locations, on the same pair of wires as is used for 
the block. 


e@ The block operates on direct current and the power 
demand is low. Thus batteries can be used where 
a main supply system is lacking. 


e The fact that the relay equipment is ready-wired 
means that its assembly at stations is extremely 
simple. 


e Inter-station information is transmitted on the line 
Y 3 wires by a.c. impulses of different frequencies, 
which are generated by oscillating relays. D.c. is 
used for the supervision of the block system during 
the time the line is blocked. 


LM ERICSSONS SIGNALAKTIEBOLAG - Ormbergsvagen 5 - Stockholm SY - Sweden 


VI 


No better relays are manufactured... 


Type C.B. dic, 
line relay. 


Type CK d.c. 
thermal relay. 


Type CU point 
contactor. 


PLUG-IN RELAYS 
have many ADVANTAGES 


@Space saving com- @® Compliance with rele- @ Colour identification. 
pactness. vant British Standards. @ Robust sical coves 
@ Protection against in- with windows giving 

@ Speedily removable. correct plugging. clear view of interior. 


PLUS the special qualities only to be found in S.G.E. relays 


The S.G.E. range of plug-in relays include d.c. track, line, slow-acting polarised, 
neutral polar, interlocking, time element, and a.c. track, line, slow-acting, three 
position types. Many hundreds of S.G.E. plug-in telays have been made for use in 
Canada, Rhodesia and Spain, and now are available to the home railway. 
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All items of the Maliza 
———_ 


range of track maintenance 
equipment are designed to save 
maintenance costs and to 


AUXILIARY 
EQUIPMENT 


increase labour productivity : 


POWER WRENCH 


MATISA EQUIPMENT LIMITED 


78, BUCKINGHAM GATE, LONDON,  S.W.I. 


Licensees from MATERIEL INDUSTRIEL S.A. LAUSANNE - Switzerland 
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AXLEBOXES WITH MECHANICAL LUBRICATION 
« ISOTHERMOS SYSTEM » 


This A.C. 50 cycles —., ae zs 4 L is equipped 
S.N.C. F. electric | as A Le | with 


locomotive CC a : 12 « Athermos » 


Le > vo 
ne 6051 ae csncananasisat - type axleboxes 


SOCIETE GENERALE ISOTHERMOS 
35, RUE DE LA TOUR D’AUVERGNE — PARIS (92) 


SOCIETE BELGE ISOTHERMOS 
9, RUE DU MONITEUR — BRUXELLES 


SOCIETE INTERNATIONALE DES APPLICATIONS ISOTHERMOS 
60, AVENUE DE LA GRANDE ARMEE — PARIS (17°) 


Sharfenberg Couplings . 


@ They couple entirely 
automatically 


@ They offer a maximum of 
safety in service 

@ They prevent accidents ana 
increase profitableness 

@ They answer all purposes, 
as many special coupler 
types are available 

@ They have been giving satis: 
faction in service since 


many years in all parts of} 
the world 


Ask for our new catalogue which illustrates our differe 
coupler types giving at the same time technical deta 
ond examples ot their application to rolling stock 


SCHARFENBERGKUPPLUNG GMBI 
BRAUNSCHWEIG 


Postal Address: Salzgitter-Watenstedt (Western German 
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Specialities : 


Railway rolling stock and fixed equipment. 
Diesel locomotives. 

Railway electrification. 

Railway signalling. 

Electrical traction equipment. 

Railway rolling stock. 

Speed indicators and recorders. 
Axleboxes. 

Permanent way equipment. 


Lightweight railway coaches. 
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Railway materials. 
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Individual axle drive. 

Mechanical systems used on electric locomotives and motor 
coaches, with an indication of the results obtained in service on 
railways of all kinds, 

(Continued and concluded* ) 
by Adolphe-M. Hua, 


Consulting Engineer, Thalwil (Zurich), Switzerland. 


CHAPTER VII of the Bex-Villars-Bretaye electric railway, 
RACK RAILWAYS BVB (Alpes vaudoises, autumn, 1953) 
and two By’By’ locomotives, Nos. 1991 
and 1992 (summer, 1954) for the Briinig 
line of the Swiss Federal Railways, SBB- 
CFF-FFS. These two types of machine, 
class HGe 4/4, (Swiss designation) are 
metre gauge and operate either by adhe- 
sion or by rack. 


This Chapter (*) continues what has 
previously been described (497) and in 
line with the arrangements throughout 
the work, the earlier descriptions will 
not be repeated; the following text will, 
however, refer to them as necessary (498). 

With regard to electric locomotives of 
new types, in Switzerland, 1953/54, we 1) BVB locomotive No. 31 (4°). 
may mention, in order of their being put Up to the present time, throughout the 
into service, By'By’ locomotive No.31, world, on rack gradients of 170 °/o 


(*) See International Railway Congress Bulletin for February 1953, p. 65; May 1953, p. 245; No- 
vember 1954, p. 1069; July 1955, p. 469 and September 1955, p. 623. 

(++) At the end of Chapter VI, which is the longest (Congress Bulletin, July and September 1955) 
it was stated in error that Chapter VII would be the final one. Chapter VIII will follow, dealing with 
internal combustion engine traction and Vol. III of this work will contain a Supplement, in the same 
way as Vol II, 1950. 

(497) See Vol. I, pp. 98 to 101 (fig. 198 to 202), and Vol. IJ, pp. 205 to 216 (fig. 262 to 275) (Congress 
Bulletin, January 1949). 

(498) See the publications dealing generally with rack railways and their recent developments, 
as well as the various standard types of transmission and their arrangement. In particular, the publica- 
tions mentioned in notes (155) and (169) of Vol. JT. 

— Revue Technique Suisse, STZ, No. 51-52 of 23-12-48, « Recent developments in the construc- 
tion of the mechanical parts of electric motor coaches for all-racks lines and for combined rack and 
adhesion lines, with particular reference to transmission and brakes », 8 pp., 12 figs., and diagrams, 
line maps., A. MEYER. 

(499) See E.T.T., Nos. 1-3, 1954, pp. 20-24, 2 figures, A. WATTENHOFER (in French and German, 
continuation and conclusion of an article dealing with various new features on the BVB). See note (419), 

— Reyue Suisse du Trafic et de l’ Industrie, Zurich (A. Grob SA.), August 1954, pp. 40-43 (French 
and German), 2 figures. y 
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and above, sets have been propelled only 
on the rising gradient and held on the 
falling gradient. That is to say, the loco- 
motive, or motor coach, would always 
be at the lower end of the set. When the 


new machines, however, were put into 
service the responsible authorities decided 
to allow the locomotives, for the first 
time, to haul a train from the front end, 
or to remain at the rear of the train, on 
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or barely more than 6t per axle, which 
is quite remarkable for an electric rack 
locomotive. The mechanical parts weigh 
19 t and the complete electrical equip- 
ment 5.5 t. The total weight of the new 
train can reach 58 t. The machine can 
haul a load of 32 t (two light coaches of 
7 t each with a total of 240 passagers and 
a ski-carrying wagon) on a gradient of 
200 °/oo at a speed of 16 km/h (10 m.p.h.); 


Plan SIG. 
Fig. 578. — Elevation of electric rack and adhesion locomotive No. 31, Bp’Bo’, of the BVB Railway. 
R = _ ventilated resistances; 
F = compartment for heavy baggage or other freight (brake compartment). 


the downward journey also, which simpli- 
fies operation. 

Figure 578 shows an elevation of the BVB 
locomotive — which is in fact a motor 
brake van regarded as a locomotive — 
and figure 579 shows the complete set 
on an up-gradient. The dimensions of 
the machine are shown (figure 578) and 
other details are as follows : 

the one-hour rating is 4 x 125 HP 
= 500 HP and the tare is only 24.5 t, 


downwards, speed on the rack is 14.5 km/h 
maximum. With adhesion the normal speed 
is 30 km/h (18 m.p.h.) (maximum speed = 
35 km/h ((21 m.p.h.]). The various normal 
and automatic brakes are mentioned in the 
article referred to in note (499), 

The BVB Railway (formerly the BGVC) 
has put into service since 1940, electric 
motor coaches, type CFeh 2/4, Nos. 21 
to 26 (figures 264 to 267), which have 
already been described (41°), The older 


(410) See Vol. I, Chapter VII, pp. 209-210, figures 264-267; see E.T.T., No. 1-3, 1933, pp. 7 and 8, 
figures 4, 5, 10, 12-13, « New rolling stock for the Bex-Villars-Bretaye Railway », A. WATTENHOFER. 
The designation of BVB motor coaches was changed in the summer of 1954; series 21 instead of 91. 
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locomotives with two driving axles are 
still in service but because of their low 
speed and limited power, they are used 
only for goods trains and for snow clear- 
ance. The maximum gradient on the rack 
is 200 °/o0; the supply system is 700 V 
D.C. on the contact line. 
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Neuhausen (Chute du Rhin) which has 
already been mentioned several times 
earlier, for the mechanical parts, and by 
Oerlikon (MFO) for the electrical equip- 
ment. 
The drive can be described as follows : 
The armatures of the traction motors 


Block E.T.T. (Photo SIG). 


Fig. 579. — View of machine No. 31, BVB, shown in figure 578, hauling the two new vehicles on a 
20 % gradient on the line between Villars and Bretaye. 


Figure 580 shows one of the two bogies 


with two motors, of this new modern 
machine, the behabiour of which is in 
all respects good and constitutes an 
incontestable success as well as an interest- 
ing innovation. 

This locomotive was built by SIG, 


Fig. 580. — Bogie of the 
locomotive in figures 578 
and 579 from the inside 
end. The two bogies are 
alike. This shows the 
double pinion, Abt system. 


Photo : SIG-Neuhausen. 
are connected to the transmission by a 
friction coupling which has a _ limited 
torque. This coupling, which is easily 
accessible from the exterior of the loco- 
motive (see figures 578 and 580) is adjusted 
so that the maximum tractive effort is 
transmitted without slip by the coupling 


704 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION OcToBER 1955 


to the geared driving wheels. If the The pinions, of high quality, by the MAAG 
moment to be transmitted increases abnor- Gear Co., Zurich, are ground to provide 
mally for any reason, the friction coupling _noisefree running. 
springs begin to slip and damage is thus The total weight of the train (58 t 
safety avoided. The permissible speed on maximum) on a 20 °/o gradient gives 
a falling gradient of 200 °/oo is 14.5 km/h; a downward pull of about 11.5 t. The 
if this speed is exceeded and reaches adhesion wheels being permanently 
19 km/h a circuit-closer, worked by connected to the driving pinions by 
centrifugal force, from the adhesion reduction gears, it is possible sufficiently 
(flanged) wheels, actuates the compress-  {o increase the brake force (brake shoes 
ed air brake (Charmilles) and simulta- on the tyres) on heavy falling gradients 
neously cuts out the electric brake. to ensure the stopping of the train. To 
The arrangement of the combined render this increased braking independent 
adhesion and rack traction mechanism of the attention of the driver, a special 


Fig. 581.— Profile of the Briinig 
line (metre gauge) of the 
Swiss Federal Railways SBB- 
CFF. Scales, length 1/1 000000 
height, 1/25 000. The heavy 
gradients in the centre are the 
rack sections. 


Plan CFF. 


is thus different from the normal type of device has been provided (with an illu- 
drive, but the fundamentals are the same, minated red indicator light in each of the 
the motor driving the axle on which are two driving positions) automatically 
mounted the rack pinions, which run increasing the pressure of the brake 
free (with the axle) whilst running by blocks when running on the rack. Band 
adhesion. Each motor thus drives the brakes, acting as a differential brake in 
complete axle for adhesion and for rack _ the two directions of travel, are mounted 
working. Efforts have been made to on drums rigidly connected to the pinions 
ensure the greatest degree of stability and operated by a handle from each 
for the locomotive and to arrange the 4riving position. The normal braking 


bogies to avoid any tendency, even with when descending is electric, the traction 
motors acting on the braking resistances. 


Contrary to the arrangements with motor 
coaches which run down with the panto- 
graphs lowered, machine No. 31 has the 
pantograph always in contact with the 
phy. line, to supply constantly power to the 
pressures of the pair of pinion wheels — safety and ventilation equipment which 
of each bogie is as near perfect as possible. is essential for cooling the resistances. 


the heaviest pressures on the cogs, to 
climb the rack. The transmission of the 
power of the motors to the pinions (in 
engagement with the rack) is therefore 
flexible and the balance of the cog 
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2) SBB-CFF locomotives Nos. 1991-1992. 

Since the 15 kV, single phase, 16 2/3 
cycle electrification, 1940-42, of the Briinig 
line (Lucerne-Meiringen-Interlaken), the 
line has been operated by 16 motor brake 
vans, type Fhe 4/5, Nos. 901-916, already 
described (411). Figure 581. shows the 
gradient profile of the line from Lucerne 
to Interlaken East; the- maximum gradient 
provided for is only 120 °/oo. 
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the gradient. The tare is 54 tons, the 
axle load being limited to a maximum of 
14 tons. These locomotives can haul 120 t 
on a 120 °/oo rising gradient, that is double 
the load of the motor brake vans (of the 
same tare), series 901 (figures 274 and 
275); on the other hand, their speed on 
adhesion has had to be limited to 50 km/h 
(in place of 75) to retain economy of 
operation. 
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Plan CFF 17864. 


Fig. 582. — Dimensioned elevation of locomotives Nos. 1991 and 1992, B’,,B’5 type, class HGe4/4 
of the CFF, for combined rack and adhesion work, 1954. 


The new machines, class HGe 4/4, 
1991-92 (412) which are shown in figures 
Nos. 582 (dimensioned sketch) and 583, 
develop a one-hour power of 2 300 HP 
and are thus the most powerful so far 
built for a narrow-gauge rack line. The 
maximum speeds are 33 km/h on rack 
and 50 km/h on adhesion. The normal 
speeds on rack are 30 km/h ascending and 
19 to 30 km/h descending, according to 


The bogies (figure 584) have an all- 
welded tubular frame carried on each 
side on two pairs of coils springs and 
through these on the axleboxes. The 
axles rotate in oil-lubricated conical 
roller bearings. The two bogies are linked 
by a transverse spring coupling, the 
purpose of which is to reduce stresses 
on the track in the many sharp curves 
and to reduce wear on wheel flanges. 


(411) See Vol. II, p. 215, h), figures 274-275 and note (168), 


(412) See Bulletin des CFF, Berne, No. 6, 1954, pp. 84-85. 4 figures, « Rack and adhesion electric 
locomotives HGe4/4, Nos. 1991 and 1992 of the CFF Brinig line ». 
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Each bogie is fitted with two traction 
motors, with nose suspension, of a 
one-hour power of 425 HP each. Each 
motor drives an intermediate shaft by 
a pair of gear wheels and by means of 
two other gears, the corresponding axle 


Photo CFF 2748-25. 
Fig. 583. — Locomotive of figure 582, No. 1991, 
CFF, at Brinig station (adhesion). 


CERLIEON 
BSUS sR 


Fig. 584. — Two-motored bogie of the locomotive in fi 


with double gear reduction. 
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and the driving pinion which is free on 
the driving axle. This arrangement, which 
is shown in figures 582 and 584 means 
that the driving pinions rotate continuous- 
ly, even when running on adhesion; it 
is not necessary to set them in operation 
and synchronise the movement before 
engaging with the rack, which greatly 
simplifies driving. 


These machines thus have only four 
driving axles serving both for adhesion 
and for rack, whilst the motor brake 
vans, series 901, have three 2-axle bogies 
of which the two outer ones (each with 
two traction motors) serve for adhesion, 
the central carrying bogie including the 
two motors for the rack pinions. 


For the uniform distribution of the 
load of the braking resistances on the 
roof, the single current collector is placed 
in the centre, which is really not important 


Construction SLM. 


gures 582 and 583, of the Briinig CFF line, 


The rack pinion can be seen on the right-hand axle. 
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because of the close spacing-of the bogie 
pivots, only 6.2 m. 

In addition to the speed restricting 
devices, these machines have five brakes, 
independent of each other, i.e. : 


a) electric brake with resistances; 


b) automatic air brake, acting on the 
locomotive and the train; 


c) direct air brake acting on the loco- 
motive wheels; 


d) band brake acting on the driving 
pinions; 

e) hand brake acting on the drums of 
the band brake fixed to the armature 
shafts. 


Each of the three brakes in items 5, 
d, and e would be sufficient alone to 
stop a train of a locomotive and the 
permitted number of vehicles on the 
steepest falling gradient. 


The general and detailed design of the 
new locomotives is the result of joint 
work by the Traction and Workshops 
Division of the CFF, the SLM Company 
of Winterthur, the Oerlikon (MFO) Works 
and the Brown-Boveri Company (BBC). 


It may also be noted that these two types 
of locomotives under headings 1) and 2), 
the No. 31 BVB (and the new-set in 
- figure 579) and the series 1991 CFF (as 
well as all the rolling stock of the Brinig 
line) are fitted with automatic drawgear 
+GF-+ type by G. Fischer of Schaff- 
house (413). 
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We now pass to motor coaches, mostly 
light types, which could almost be called 
electric railcars for rack railways and 
deal firstly with a vehicle which is also 
of a completely new type, in the sense 
that it refers to a former funicular, success- 
fully converted in 1950 to an electrically- 
operated rack railway (without cable). 


3) This is a small railway, only 324 m 
long, from the centre of St. Gall (Switzer- 
land) to the upper district of Mihleck, 
almost entirely by tunnel, with a maximum 
gradient of 228 °/o (414). A single motor 
coach of St. G-M, No. 1, class He 1/2, 
fulfils the operation at a speed of 12 km/h; 
one-hour rating of the single traction 
motor 130 HP, gauge 1 200 mm, 3-phase 
industrial current, 500 V, 50 cycle, 
diameter of the carrying wheels 525 mm, 
® original circumference of the driving 
pinion 573 mm. 


The tare of this motor coach is only 
Ot Yt of which is the electrical 
equipment) and the total load with 60 
passengers (30 standing) is 13.2 t. 


Figures 585 and 586 respectively show 
the transmission mechanism and_ the 
coach in service on the line (operated by 
the Verkehrsbetriebe der Stadt St. Gallen, 
VBSG). 


The asynchronous, 3-phase motor, plac- 
ed longitudinally, drives the traction 
pinion by means of a cardan, conical gear, 
reducer and clutch. Builders are SLM, 
Winterthur, for the mechanical parts and 


(413) See E.T.T., Nos. 10-12, 1952, « Automatic drawgear for secondary railways and tramways », 
4 p., 7 figs., part H of article, « Some special features affecting railway operating economy », Ad.M. 


Hua. 


(414) See Der Offentliche Verkehr, Berne (French and German)., No. 12, 1950, p. 16, 4 figs., « A 


cable railway becomes a rack railway ». 


— Brown-Bovery Revue, Baden, Switzerland, Aug.-Sept., 1952, pp. 345-347, 3 figs., « Conversion 


of a funicular to a rack railway », J. SCHNEIDER. 
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Brown-Boveri for the electrical equip- 
ment. 

The conversion of the former funicular 
« Drahtseilbahn St. Gallen-Mihleck » 


(operated by water ballast, with two 


i \ 
y 
\ \ 


me 


coaches passing at the centre of the line) 
to the St. G-M electric rack railway has 
allowed a considerable increase in its 
carrying capacity and at the same time 
greatly reduced the operating costs. The 
passenger/hour capacity (in each direc- 
tion) has increased by 20 % with the 
same ten-minute timetable, but it could 
be increased by continuous service from 
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400 to 700 passengers if the number 
of journeys per hour were increased from 
6 to 10. The speed of travel has been 
increased from 1.3 to 3.3 m/sec. A single 
vehicle now serves instead of the two 


Fig. 585. — Underneath view of the 
three-phase motor and the drive 
of the motor coach in figure 586. 
This shows one of the two pairs 
of carrying wheels on the axle 
with the rack pinion, Riggen- 
bach system. 


7 
e “s & 
T3936 


BS 


Block BBC. 


formerly used and cable maintenance has’ 


disappeared; a staff of 3-4 employees is 
needed in place of the former minimum 
of six. The annual operating costs have 
been reduced by 30000 Swiss francs, 
or about 1/3. 

We have dealt at some length with this 
quite small railway because railways in 
various countries might benefit from a 
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Photo SLM 8248. 
Fig. 586. — View of the St. G-M motor coach and 
the entrance to the tunnel. The two three- 
phase contact lines can be seen. 
similar conversion, which is a_ note- 
worthy undertaking (see key to figure 585). 
With regard to new electric rack motor 
coaches, either new types or continuations 
of existing types, we may note the follow- 
ing (still dealing with Switzerland) : 


4) Mont Pilate Railway (Pilatusbahn) 
near Lucerne (figures 262 and 263); 
we are including two supplementary 
figures, Nos. 587 and 588, illustrating more 
clearly the steepness of the line and the 
driving arrangements of these two-axled 
“motor coaches. These work on a double- 
sided rack (Locher) with gradients up to 
480 °/oo. The track gauge is 800 mm. 
Because of the lateral engagement of 
the cogs, points and crossings can be 
negotiated only by means of a traverser 
table. Total stock of motor coaches at 
the end of 1954 was eight passenger 
cars, class Bhe 1/,, Nos. 21 to 28, one 
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freight car, Ohe 1/5, No. 31; as spares 
there are (from pre-electrification times) 
two steam sets Nos. 9 and 10, class 
Xh 1/5. The builders are SLM for the 
mechanical parts and Oerlikon for the 
electrical equipment. 


5) Gornergrat Railway (Gornergrat- 
bahn), GGB, also wholly rack-worked 
(see figure 268). There are now six cars, 
class Che 2/4, Nos. 101 to 106 (415) in 


Photo Oerlikon P 49458. 
Fig. 587. — Electric rack motor coach No. 21 


of the Pilate Railway, descending. Electric 
resistance braking is used and the pantographs 
are lowered — they are used only on the up 
journey (cf. fig. 262). 


(415) See E.T.T., Nos. 1-3 and 4-6, 1954, « New motor coaches of the Gornergrat Railway », 


(French and German), 10 p., 12 figs., K. WULLSCHLEGER. 
— See also Brown-Boveri Revue, Baden, Switzerland, Dec. 1947, pp. 239-242, Ed. HUGENTOBLER. 
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regard to which we are including figures 
589, 590 and 591, bogies with one driving 
and one carrying axle, a dimensioned 
sketch of a car and a transmission diagram. 
Finally, figure 592 shows a pawl and 
ratchet brake used by the Gornergrat 
(and others). 


TNT TNT 
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me Sahl 


es 


ry 


Plan SLM. 

Fig. 588. — Elevation, section and plan of the 

lower part of the two-axled cars of figure 587 

of the Mont Pilate Railway (cf. fig. 263). 

This shows the band brake, on the conical 
gear of the transmission. 


6) We have already mentioned (4!6) the 
BCF 4/4 class motor coaches, series 101, 
of the Wengernalp Railway, WAB. With 
regard to figure 270, we are now including 
figure 593, showing motor coach No. 101 
on one of the upper sections of the line, 
and figure 594, a diagram of the transmis- 
sion. There are now five motor coaches in 
service, Nos. 101 to 105. We may recall 
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that the WAB has a track gauge of 800 mm 
wholly racked, with 1500 V D.C. Buil- 
ders, SLM for mechanical parts and 
Brown-Boveri for the electrical equipment. 


7) We now pass to the Bernese Oberland 
Railways (Berner-Oberland-Bahnen) BOB, 
which have not been mentioned previously. 
This is a combined rack and adhesion 
railway, | m gauge, 1500 V D.C. from 
Interlaken East (see figure 581) to Grindel- 
wald and Lauterbrunnen, and connects 
these two points to the WAB, previously 
mentioned. 


The BOB Railway, electrified at the 
beginning of 1914, possessed in 1949, 
9 C-type electric locomotives, with three 
rod-connected axles. It put into service, 
in 1949, three new motor coaches, class 
BCF 4/4, Nos. 301 to 303 (417). Their 
appearance is very similar to that of 
figures 269 (A-L) and 270 (WAB), but 
they are a little larger; length over buffers 
17 m, bogie spacing 10.8 m between 
centres, bogie wheelbase 2.95 m. 


Figure 595 shows a bogie of these 
motor coaches and figure 596 a diagram 
of the transmission. The diameter of the 
driving wheels is 778 mm and of the 
driving pinions 637 mm. The maximum 
gradients are 25 °/ 9, on adhesion and 
90 °/o and 120 9/49 on rack, for the Lauter- 
brunnen and Grindelwald lines respecti- 
vely. The rack is of the Riggenbach 
system. The tare of the motor coach is 
39.5 t, loaded 45 t. One-hour power 
(at the motor shaft) is 860 HP corres- 
ponding to 22 km/h. Builders are the 
same as in Item 6). 


(416) See Vol. II., pp. 211-214, figs. 270-271 (Congress Bulletin, January 1949). 


(417) See Brown-Boveri Revue, Baden, Switzerland, Nos. 10-11, 1949, « Rack and adhesion motor 
coaches of the Bernese Oberland Railway », 7 p., 6 figs., Ed. HUGENTOBLER. 
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Block E.T.T. (Photo SLM 7071). 


Fig. 589. — Bogie of motor coaches Nos. 101. to 106 of the Gornergrat Railway (fig. 268 and 590). 
Right (top end) above the carrying axle, the traction motor, arranged longitudinally, with the braking 
exciter. Left (bottom end), the driving axle, transmission, double rack (Abt system) pinion and the 
band and drum brake. Diameters of wheels : driving axle 650 mm; carrying axle 460 mm; pinions 
573 mm; (cf. fig. 590). ; 
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Fig. 590. — Dimensioned elevation and plan of the six motor coaches of figures 268 and 589 of the 
Gornergrat Railway, GGB. 


Block Brown Boveri. 
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8) The two lines, St. Gall-Gais-Appen- 
zell and Altstatten-Gais, a combined 
rack and adhesion service, amalgamated 
in 1951/52 under the name of the SGA 
(total mileage about 30 km) although the 
rack systems are different (Riggenbach 
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motor coaches too are somewhat similar 
to those in figures 269 and 270 and we 
are including, in figure 597, only a diagram 
of the transmission. 

The maximum gradients are, for the 
St. Gall-Appenzell section 92 °/o. on 


asynchronous, three-phase motor; 


flexible coupling; 

cylindrical gear; 

transmission brake, also automatically 
operated when a specified speed is 
' exceeded; 


hwWhne 


—_.. 


( 


es 


cardan shaft; 

conical gear; 

sprung, twin-rim, pinion; 

pawl and ratchet brake, also used as 


) hand brake, when descending only; 
1 


BROWN BOVERI 458691 g — carrying axle; 
Block BBC, 10 = manual control of transmission brake; 
4 ” oa 11 = electro-magnetic device for releasing the 
Fig. 591. — Diagram of the motor and transmission arrange- spring of brake 4; 


ment of the bogies in figures 589 and 590 (by SLM). 


exciter for rheostatic braking. 


Block E.T.T. (Plan SLM) | 


Fig. 592. — Pawl and ratchet brake of the motor coaches in figures. 589 to 591, GGB. 


1 
2 
3 


double pinion (Abt.); 
drum brake; 
band for drum brake; 


and Strub) as are the line voltages (1 500 
and 1000 V D.C.). It has been possible 
to build and put into service three new 
motor coaches which can operate on the 
two types of rack and under 1 500 V, 
class BCFhe4/4, Nos. 6 to 8 (418). These 


4 = pawl; 


5 


tangential springs under geared rim of pinion. 


rack and 66 °/o, on adhesion; for the 
Altstatten-Gais section 160 and 52 °/o, 
respectively. The one-hour power is 
640 HP at 22 km/h. The maximum 
speeds are 55 km/h on adhesion, 23 km/h 
on a falling gradient of 92 °/,, and 


(418) See Brown-Boveri Revue, No. 8-9, 1952, pp. 3 i 
: : 5 , pp. 347-348, with 2 figs., « Th 
of the St. Gall-Gais-Appenzell-Altstatten Railway », J. SCHNEIDER. : ae 
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Photo BBC 68670. 

Fig. 593. — Motor coach No. 101 of the Wengern- 

alp Railway, with trailer, in service during 

winter, on the upper section from Grindelwald 

to Kleine Scheidegg. In the rear is the Jung- 

frau chain (left, the Eiger, right the Monch 
and the Jungfraujoch). 


16 km/h on a falling gradient of 160 °/o0. 
The maximum weight of the trains is 


94 t. Same builders as for items 6) 
and 7). 
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9) The Arth-Rigi Railway (Arth-Rigi- 
Bahn) ARB, which serves the well-known 
Rigi mountain on the North side, starts 
from Arth-Goldau (a station on the 
St. Gothard line) and joins up near the 
summit of the mountain with the Vitznau 
line (419) (at the Lac des Quatre Cantons) 
serving the South side. The ARB is a 
normal gauge line operating wholly on 
the rack system (Riggenbach). Between 
1949 and 1953 there were built for it, 
three bogie motor coaches, class CFhe 
2/4, Nos. 11 to 13, the general arrangement 
of which is again similar to those in 
figures 269 and 270 (429). Figure 598 
shows coach No. 11 in service; figure 599 
the bogie (each of the two bogies being 
fitted with a single motor arranged longi- 
tudinally) and figure 600 the arrangement 


of the wheels and drive. 
The builders are SLM Winterthur for 


BROWN BOVER! 
Block BBC, 
Fig. 594. — Diagram of motors and transmission of a bogie of the coaches in figures 270 and 593 
(by SLM). 
traction motor; 6 sprung driving wheel; 


transmission brake, operated manually or automat- 
ically if the speed exceeds a certain specified limit; 
cardan shaft; 

conical gear; 

cylindrical gear; 


UAbhwW Ne 


Hil 


I Wl 


7 pawl brake on driving wheel, used as hand brake on 
downward journey only; 

electro-magnetic device for releasing spring of brake 2; 
carrying axle; 

friction coupling. 


8 
9 
10 


tow il 


(419) The Rigibahn-Vitznau Railway, which has been electrified for a number of years, now has 
in service four motor coaches similar to those of the other lines mentioned. D. 
(420) See Secheron Bulletin, Geneva, No. 21F, 1949, « High-capacity cars of the Arth-Rigi rack 


railway », 6 p., 7 figs., H. WERZ. 
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Fig. 595. — Bogie of the 
series 301 motor coaches 
of the BOB Railways in 
Switzerland. The rack 
pinion, on the two axles, 
is single (with one rim, 
Abt system), because of 
the relatively easy gra- 
dients (cf. fig. 596). 


+e 


Plan SLM 12-12538. 


Fig. 596. — Diagram of motors and drive of the bogies in figure 595 (BOB). 


pinion; 

drive to the axle; 
brake drum; 

cardan shaft; 

spring coupling; 
electric traction motor; 


Heol Wet 


Zonaw> 


the mechanical parts and Secheron (SAAS) 
for the electrical equipment. 


10) The Rorschach Railway, Ror- 
schach-Heiden-Bergbahn, RHB_ (Lake 
Constance), Heiden, electrified about 1930 
(single-phase, 15 kV, 16 2/3 cycles, 
because of the joint CFF and RHB line 


1 and 2 = conical gears; 

3-4 and 5-6 = oblique gears of the transmission; 
7 pinion; 
8 hub of brake drum; 
9 lubrication channel in the driving axles. 


from the port to the station at Rorschach) 
had only two motor brake vans for postal 
services, class FZhe2/4, Nos. 21-22, and 
in 1953 ordered from Brown-Boveri 
(mechanical parts from SLM-Winterthur) 
a BCFhe 2/4 motor coach No. 23, similar 
in appearance to those for other lines 
(421). Figure 601 shows a driving axle 


(421) See Brown-Boveri Revue, Baden, Switzerland, Sept. 1953, « New rack and adhesion motor 
coach of the Rorschach-Heiden mountain railway », 4 p., 4 figs., E. IsLer. 


* og 
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BROWN BOVER! 70483-1 


Block BBC 70483-1. 


Fig. 597. — Diagrammatic arrangement of the bogies of the motor coaches, BCFhe4/4, of the SGA 
Railway in Switzerland, showing the motors and transmission mechanism for adhesion and for 
rack working. The mechanical part was designed and manufactured by SLM-Winterthur. 


1 = 160 HP traction motor; 7 = driving axle; 
2 = friction coupling; 8 = sleeve carrying the gear wheel; 
x : ats 9 = pinion; 
air aie coupling; 10 = brake drum, solid with the gear wheel; 
4 = conical gear; , 11 = cardan shaft for driving 12; 
5 = reduction gear for wheel drive; 12 = lighting generator; 
6 = reduction gear for pinion drive; 13 = bogie frame. 


Fig. 598. — Rack motor coach 
No. 11 of the ARB Railway. 
In the background is the summit 
of the Rigi and the hotels. 
Below the summit can be seen, 
one above the other, the two 
lines, Rigibahn-Vitznau and Arth- 
Rigi-Bahn, ARB. 


Photo SLM 7635. 


for one of their bogies. The rack is of will deal with the new motor coaches, 
the Riggenbach system. 1953/54, for the combined rack and 
11) To conclude the Swiss vehicles, we adhesion railway, Aigle-Ollon-Monthey- 


2 
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Fig. 599. — Single-motor bogie of motor coaches 
Nos. 11-13 of figure 598; left, the driving axle 
with cardan shaft and transmission; right, the 
carrying axle. 


Champery (Morgins) AOMC, linking 
Aigle on the Simplon line (Rhone valley) 
with Champery (in the Illiez Valley, 
Valais, near the Haute Savoie frontier). 
This line is metre gauge (Strub rack) with 
electric traction (750 V D.C.). 

This concerns four motor coaches, class 
CFeh °/o, Nos. 11 to 14, with bogies, put 
into service on the 23rd May 1954; they 
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constitute an innovation in the sense 
that this is the first time that use has been 
made on rack railways of a flexible 
transmission with cardan shaft and hollow 
armature shaft (Brown-Boveri discs) (422). 


Figure 602 shows one of the motor 
coaches in service, figure 603 the driving 
bogie and figure 604 an elevation and 
front view with dimensions. Each bogie 
is provided with two electric motors of 
125 HP each, the one-hour power of the 
coach being 500 HP. The motors drive 
by a torsion bar in the armature and by 
way of a friction coupling; the actual 
transmission, of the SCHINDLER type, 
controlling the tractive effort on rack and 
adhesion. It may be pointed out that the 
effort is transmitted by two pairs of 
gears one pair acting on the two adhesion 
driving axles and one pair on the two rack 
driving axles. The geared rims are mount- 


aE] 
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Block Sécheron L. 113879. 


Fig. 600. — Arrangement of a full set of wheels and drive of the motor coaches Nos. 11, 12 and 13 
(figs. 598 and 599) of the ARB Railway. 


a and b = traction motor; 

c = friction coupling; 

d = _ band and drum brake; 
©) =" (gear train? 

f = pinion; 


g .= controller; 

h =  driver’s valve (Charmilles type); 

i = pawl and ratchet brake; 

k = air reservoir for emergency brake. 


(=air=ee pneumatic brake, direct action, on the transmission. 
SHOR H naNionnneoeme ome amen pneumatic emergency brake, acting on the pawl and ratchet brake. 


(422) This transmission, apart from the differences due to the combined drive (rack and adhesion), 


is similar to that in figure 239. It could consequently have b t i 
Pas ico), Ree q y have been noted under heading 17) on the page 
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Photo SLM 8995. 


Fig. 601. — Driving axle, with cardan, transmis- 
sion, rack pinion and drum brake, for motor 
coach No. 23 of the mountain railway Ror- 
schach-Heiden. 


ed on springs to compensate the gearing 
when entering the rack system. These 
motor coaches are designed for a maximum 
speed of 50 km/h on adhesion and on rack 
working of 25 km/h ascending and 18 km/h 
descending; they are also fitted with five 
brakes, viz: automatic air brake, hand 

_ brake, electric brake on resistances, elec- 
tro-magnetic rail brake and safety brake, 
the latter acting directly on the motor 
shaft if the air pressure falls below a certain 
minimum (423), 

The maximum gradient is 135 °/o0 on 
rack and 65 9/4, on adhesion. The tare 
of the motor coach is 30 t, of which 
about 7.5 t is electrical equipment. The 
number of seats, including tip-up seats, 
RBIS 

The builders are, for the mechanical 
parts and transmission, Schindler Waggon 

~Works, Pratteln, near Basle, SWP, and 
for the electrical equipment, Brown- 
Boveri, BBC. 

There are also in Switzerland other 
rack railways with stock which is relatively 
modern or is in course of modernisation 
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— in addition to those mentioned in this 
chapter and in Chapter VII of Volume IJ — 
amongst which may be mentioned the 
combined rack and adhesion railway, 
operating with three-phase traction current 
[like the GCB, item 5)], from Stansstad 


Photo AOMC, 


Fig. 602.— CFeh4/4 motor coach No. 13 of the 
AOMC Railway on a rack section above 
Monthey (Valais). In the background, the 
Rhone. 


N. B. — The AOMC Railway has revived an 
old custom in giving a name to each of its 
four new motor coaches; for Nos. 11 to 14, 
these are: « La Haute Cime », « La Cime 
de l’Est », « Les Dents Blanches » and « La 
Dent Jaune » (four summits in the mountain 
range known as the « Dents du Midi — Dents 
Blanches », which run alongside the line). 


(423) See Revue Suisse du Trafic et de I’ Industrie, Zurich (A. Grob, SA.), August 1954, « New 
motor coaches of the Aigle-Ollon-Monthey-Champery Railway », 2 p.,.2 figs. 
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to Engelberg, St-E. (Unterwald canton); 
the Jungfrau (Bernese Alps) JB, all-rack, 
metre gauge, also three-phase; Brunnen 
to Morschach (Lac des Quatre Cantons), 
etc. 

To conclude this Chapter we will now 
deal briefly with three modernisations of 
rack railways in other countries, i.e. 12) 
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phase, 10.5 kV, 50 cycles. Figure 605 
shows an elevation and front view of the 
top end of the three motor coaches 
Nos. 41 42 and 43. Under the Swiss 
designation these are class Che 4/4, with 
four driving axles of which the one at 
the lower end is for combined traction 
and the three others are rack only. This 


Photo Schindler SWP-865. 


Fig. 603. — Driving bogie of the AOMC motor coaches in figure 602, for combined rack and adhesion 
service, with hollow axle and cardan and disc drive (Brown-Boveri, see fig. 239 and 560). Maximum 


speed on rack = 25 km/h. 


in France and 13) and 14) in Germany. 
Other rack railways have prepared schemes 
for modernisation, particularly in France, 
Italy, Germany and Spain, apart from 
other countries overseas. 


12) The rack and adhesion railway from 
Chamonix to Montenvers (Mer de Glace, 
Haute Savoie), C-M, one metre gauge, 
which was electrified in 1953/54, single 


operates on the Abt system, with maximum 
gradients of 250 °/5, on rack. The one- 
hour power is 640 HP (4 x 160) at a 
speed of 15 km/h, maximum § speed 
20 km/h. The tare of these motor coaches 
is 29.5 t (of which 9.13 is electrical equip- 
ment) and the loaded weight is 36.5 t, 
with accommodation for 100 passengers 
(including 16 standing). 
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The builders are SLM-Winterthur for 
the mechanical parts and Oerlikon (MFO) 
for the electrical equipment. The first 
motor coach, No. 41, was put into service 
in the summer of 1954. 


Plan SWP (Schindler). 


13) The railway from K6nigswinter to 
the Drachenfels, Drachenfelsbahn, operat- 
ed by the Bergbahnen im Siecbengebirge 
(Rhineland, near Bonn, right bank of the 
Rhine) was electrified in 1952/53 and 
the first electric motor coach was put 
into Pservice) on» the 12th:.June. 1953. 

The line, using the now displaced steam 
traction, was brought into use on the 
15th July 1883, and is consequently one of 
the first rack lines; it has a length of about 
1.5 km (total ascent about 220 m) and 
is rack worked throughout (Riggenbach 
system) with a maximum gradient of 
200 9/59. The maximum speeds are 16 km/h 
on 160 °/o5 and 14 km/h on 200 °/o. 

The first electric motor coach has coach- 
work built by the railway itself, converting 
a former trailer vehicle which was worked 
with the motive unit on the lower side 
only, in each direction. 

The electrical equipment (and the line 
equipment) was supplied by Brown-Boveri 
(Mannheim, Hess) and the transmission 
by Gmeinder of Moosbach. A new electric 
rack motor coach of high-capacity was 
to be ordered towards the end of 1954. 
These two coaches are fitted with a 
twin-commutator, trolleybus type, traction 
motor of the standard BBC type. 


— 


SRS ARE STS ME | 


AIGLE ~ OLLON ~ MONTHEY— CHAMPERY 


ae 


Elevation and front view of the motor coaches, figures 602 and 603, Nos. 11-14, AOMC. 


Fig. 604. 


14) The Zugspitze Railway in the 
Bavarian Alps, Bayerische Zugspitzbahn, 
at Garmisch, was in 1953/54 in course 
of modernisation by the substitution 
(or addition) of electric motor coaches 
forte its» ster... of. -electric locomotives. 
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Previously the sets were hauled on adhe- motors (mainly diesel, but also ae 
sion (at the lower end of the line) by C type _ transmissions for gas or steam turbines (474) 
electric locomotives with three coupled Wé« mentioned in the sections dealing with 
axles, and on the rack (upper end of the the relevant mechanism. On page 6 of this 


: ; Volume III, 1955, it was stated that trans- 
line) propelled (or restrained on ne Sova missions for diesel traction would this time 
ward journey) by rack locomotives. 


d , be allocated a separate chapter, No. VIII. 

We will return to the two items mention- This was arranged because diesel traction 
ed in 13) and 14) in the Supplement to is undoubtedly steadily increasing and because 
Vol. IH. many lines, systems and countries, in Europe 
We will deal with modernisation of and overseas, are finding it advantageous to 
rack railways by Diesel motors at the replace steam traction by internal combus- 
end of Chapter VIII (Diesel traction). tion engines. Amongst the numerous exam- 


fit, de contact hauteur min 


Plan SLM 10-90348. 


Fig. 605. — Dimensioned elevation and front view of the 1954 electric motor coaches of the Chamonix- 
Montenvers Railway, rack and adhesion. 


1 = pantograph; 5 = traction motors; 
2 = earth; 6 = accumulator battery; 
3 = braking resistances; 11 = axle with combined drive; 
4 = transformer; 12 = axle with rack drive only. 
CHAPTER VIII. ples in the five continents, we are mentioning 
in note (426) only some of the more charac- 
HEAT ENGINES. ae é ; ate 2 
teristic. No particular differentiation will be 


Geen ae Ue REINESY MGTOR> made, however, between the three methods 


of diesel traction (diesel-mechanical, diesel- 

FOREWORD TO CHAPTER VIII. hydraulic and diesel-electric) nor in the 
In Volume II, 1950, some applications of | examples of turbo-diesel (or gas turbine) but 
individual drive by internal combustion we shall describe them, partly in this Chap- 


(424) See, inter alia, Vol. Il: p. 232, fig. 291 (Congress Bulletin, May 1949) regarding diesel- 
mechanical transmission; pp. 100-104, fig. 124-126 (and 347) and fig. 164-165, pp. 129-131, fig. 167- 
169 (Congress Bulletin, October 1948) regarding diesel-electric transmission; pp. 131 and 133, fig. 170- 
172 (Congress Bulletin, October 1948) and fig. 212a and 356, etc., regarding gas turbine locomotives, 
pp. 77-82, fig. 94-103 (Congress Bulletin, February 1948) and fig. 228-233, regarding steam turbines, 
high pressure steam turbines, etc. 

(425) Congress Bulletin, February, 1953, p. 68. 

(426) It is well-known that the large American (U.S.A.) railway companies have considerably, 
developed diesel (particularly diesel-electric) traction by the progressive introduction of very large 
multiple units, with large numbers of axles and considerable weight. The revue Engineering (U.S.A.), 
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ter VIII and partly in the Supplement at the 
end of this Volume III. 

The replacement of steam locomotives by 
diesel traction (locomotives, railcars, multi- 
unit sets, tractors) is justified by some basic 
principles relating to economy in operation, 
Viz :— 

1) a steam locomotive is available for 
haulage during ten to twelve hours per day 
only (possible fifteen as a maximum) because 
of shed preparation (raising of steam to 
required boiler pressure, cleaning of grates, 
daily servicing, coaling and watering, etc.), 
whilst diesel engined vehicles can easily work 
eighteen to twenty hours per day; 


2) a steam locomotive, cold, at the depot, 
needs one or even several hours before it can 
be made ready to haul a train, whilst a diesel 
machine can be put into service in five or 
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ten minutes; in addition, the steam loco- 
motive also consumes fuel, even when 
standing; 


3) the average efficiency of a steam loco- 
motive apart from the calorific value of the 
coal used is only in the region of 8 to 10% 
(perhaps 12% as a maximum) even in the 
case of modern superheated locomotives, of 
high-pressure, condensing or other types; the 
diesel motor on the other hand, has an 
efficiency three or four times greater than 
that of the steam engine (427). 

Published works on diesel traction are 
numerous and we will mention only one 
work and some publications which are note- 
worthy and have contributed greatly over a 
quarter of a century to the spreading of 
information on diesel traction (428), 


ok kK 


August, 1954 (and R.G.C.F., November, 1954, p. 569) states that in 1954 there were in the United 
States 22 000 diesel-electric locomotives and that from 1955 to 1964, 8000 diesel locomotives will 
replace 12 000 steam locomotives. 

Various countries in Europe (apart from numerous cases in South America, the Middle and 
Far East, Africa, Australia, etc.) including the Netherlands, France, Germany, Spain, Italy, Belgium, 
Sweden, Denmark, Turkey, etc., have progressively introduced and developed diesel traction on 
non-electrified lines. Also Switzerland, which is almost wholly electrified, has recently started to 
replace steam traction, provided for reserve and emergency working, by diesel locomotives. In this 
connection, see CFF Bulletin, Berne, No. 2, 1955, « New diesel-engined vehicles of the Federal Rail- 
ways », 3 p., 3 figs., E. MEYER (in French, German and Italian). 

A typical case of operating economy on a local line is that of the Merzig-Biischfeld Railway (Saar) 
(« Merzig-Bischfelder Eisenbahn » MBE.) In this regard, see E.7.T., No. 1-3, 1954, « Introduction 
of FNC/C 2-axled railcars on the Merzig-Bischfeld, MBE, Railway », 8 p., 4 figs., tables, W. 
BREITBACH (in German and French). See also R.G.C.F., May 1954, « Operation of Merzig-Biischfeld 
(Saar) line by light railcars », 3 p. with tables, same author. 

(427) By comparison, the electric locomotive can at all times be put into service at once and its 
efficiency is noticeably higher, but here it is only a case of converting electrical energy into 
mechanical energy. 

(428) See « Internal combustion locomotives and motor coaches », I. FRANco and P. LABRYN, 
Moorman’s Periodieke Pers, The Hague, 1931. 

This work, which is noteworthy and very complete for the period, with 235 pages of text and 
185 figures, was translated in 1932 into French and German and published by Martinus Nijhoff, 
The Hague. 

We may also mention the February, 1955, issue of Diesel Railway Traction (a Railway Gazette 
publication). This issue, No. 273, Vol. 8, is the Annual Review number; it comprises some 50 pages 
of text with 85 figures and accurately summarises what was achieved in diesel traction during 1954. 
We believe that Diesel Railway Traction was founded by Brian REED, a specialist in diesel traction, 
who was at that time (more than 20 years ago) one of the editors of the Railway Gazette, London. 
Reep has had a considerable part in the development of diesel traction. 

— See also the work mentioned in note (45) of Vol. IJ, «20 000 Schriftquellen zur Eisenbahnkunde », 
HENSCHEL, 1941, K. EwALp, particularly pages 584 and following. 

— Finally, see the recent « Diesel locomotives », in four chapters, in Congress Bulletin, March, 
1954, 20 p., 15 figs., U. LAMALLE. 
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We will start with the 1951/54 railcars 
of the Mittel-Thurgau Bahn, MThB, 
Weinfelden, a line from Wil (St. Gall) to 
Kreuzlingen (near Constance) in North- 
East Switzerland. 

These are diesel mechanical railcars, 
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Each of the two diesel motors has a 
continuous power of 200 HP and the 
railcar is therefore of 400 HP at a speed 
of 1500 r.p.m.; one-hour rating (maxi- 
mum) is 450 HP. Consumption is about 
gr/HP/hour; 


160-165 each motor is 


Z 


Plan Schindler SWP 100 177 c. 


Fig. 606. — Diesel cars, Nos. 7, 8 and 9 (elevation, front view and plan) of the MThB, Switzerland. 


class BCFm2/4, Nos. 8 (1951), 7 and 9 
(1954), with two bogies, each having one 
axle driven by the corresponding diesel 
motor, the two outer axles being carrying 
only. Figure 606 shows the railcar No. 8 
in elevation, front view and plan, figure 607 
the same car with a train in service, 
figure 608 the motor and transmission 
group with the bogie and figure 609 the 
bogie only. 


Fig. 607. — Diesel set of the MThB 
Railway at Weinfelden station. 
Motor coach No. 8 (fig. 606) 
leading, followed by a trailer 
(old type coach modernised and 
rebuilt after being damaged) with 
motor coach No. 7 in the rear. 
The overhead contact wire is 
that of the Swiss Federal Rail- 
ways (Winterthur - Frauenfeld- 
Romanshorn line) which crosses 
the MThB at Weinfelden. 


Photo Nuber, Weinfelden. 


equipped with two electric starters. The 
transmission to the inner axle of each 
bogie (E in fig. 608) is through a conical 
gear which also acts as a reversing gear. 
At each end of the actuating piston are 
two plate discs, permanently connected 
and linked to the axle by a flanged 
coupling, electro-pneumatically operated 
when at rest, for both motors together, 
from the driver’s position. 
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Fig. 608. — Motor-transmission-bogie group of the motor coaches in figures 606 and 607. 


Photo SWP 436B. 
The 


motor-transmission groupe, A-B-C are suspended under the coach body to avoid the transmission 


of vibration to the coach frame. 


A = Saurer DXDL motor (high-compression) 200 H.P. continuous. 


Hydraulic coupling. 


I| 


Cardan shaft. 


B 
le 
D 
E Axle drive, with reverser. 


ll 


The tare of these railcars is 41 tons, 
32 tons of which is for the coach and 


bogies. The normal speed in service, on 
level track, is 70-75 km (43-46 miles)/h 
(429), The manufacturers were the 


Transmission, 8 speeds and neutral, Saurer type. 


Fig. 609. — Bogie of motor coaches, 
figures 606-608, on a works test 
bed, for examination of deflection 
in suspension (endless screw 
working on bogie pivot). On 
the right hand axle (between the 
wheels) is the transmission gear 
box (E of fig. 608). 


Photo SWP 446. 


SCHINDLER Waggon Co. (SWP) of 
Pratteln for the coach work and the 
ADOLPH SAURER Co. of Arbon (Lake 
Constance) for items A to E of figure 608. 

On eight diesel-hydraulic locomotives 


(429) See Diesel Railway Traction (Gazette), London, Noyember, 1952, « Swiss Standard Gauge 


Railcar », 3 p., 5 figs. 
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delivered in 1954 by the Ateliers et Forges 
de la Loire (France) to the Dakar-Niger 
Railway (Senegal, West Africa) the 
Secheron type leaf-spring coupling (+°) 
has been used to connect the SULZER 


/Réducleur 
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coupled axles, supplied in 1954 to the 
Spanish State Railways, RENFE, by 
HENSCHEL & SON, Kassel, and 
KRAUSS-MAFFEI, Munich-Allach, Ger- 
many. These machines, shown in fig. 611, 


Moleur Diesel 


800 HP 6 Goo t/min, 


Puissance Transmise = 


Plan SAAS D 362 369. 


Fig. 610. — SECHERON leaf-spring transmission coupling connecting the Diesel motor and 
hydraulic transmission of 8 diesel locomotives of the Dakar-Niger Railway, also used on the 


machines in figure 611. 


6 LDA 25 motor to the VOITH L36 
hydraulic transmission. Figure 610 shows 
this coupling. A similar coupling has 
been used on twenty diesel locomotives, 
series 10501, type D, with four rod- 


have the following characteristics : 550 
HP, SULZER diesel motor, type 6 LDA 
22, VOITH L 37 transmission (hydraulic). 

The leaf spring coupling shown in 
figure 610 thus serves in these two cases 


(430) Cf. fig. 524, 525, 534, 540, etc. — See E.B., October, 1954, p. 260, fig. 23. 
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not as a transmission to the axles but 
only as a flexible link between the diesel 
motor and the transmission (431). 


Before passing to other locomotives or 
sets of special types we may describe 
briefly the transmission of two new 
light-weight trains of the German Federal 
Railways, DB, — prototypes of an 
entirely new design — put into normal 
service after a long period of trial, in 1954, 
which were shown to the public for the 


Photo Henschel. 


Fig. 611. — Diesel shunting locomotives, with 
four coupled axles, series 10.501, of the Spanish 
RENFE. The link between the Diesel motor 
and the hydraulic transmission is by the 
Secheron leaf spring and cardan shaft mechan- 
ism shown in figure 610. 
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Photo Wegmann. 
— Lightweight, articulated, Diesel- 
mechanical set, with coachwork of light metals, 
8 bogies, series VT. 10.551 (sleeping car set) 
of the German Sleeping and Restaurant Car 
Cos DSG. thes day sset. DBD VT7-10:501 as 


Fig. 612° 


similar in external appearance. In the front 
can be seen the automatic Scharfenberg 
coupling for connecting two or more sets 
together. 


first time at the Transport Exhibition in 
Munich in 1952. These are articulated 
sets of seven units, built of light alloys; 
one a day-service set series VT. 10.501 
of the « Deutsche Bundesbahn » DB and 
one a night-service set (mainly sleeping 
cats) series “VI. 104551--of the- DSG 
(Deutsche Schlafwagen und Speisewagen 
Gesellschaft) (432). Figure 612 shows the 


(431) See, in addition to the publication in note (439) : Glasers Annalen, Berlin/Bielefeld, August, 
1954, « The 550 HP diesel locomotive of the RENFE, type D, for train haulage and shunting » 
“(in German), 11 p., 19 figs., tables, GOssL and NURNBERGER. 


(432) A detailed description of the two sets (and the reasons for their construction) appeared in 


1953, in a series of articles, as under : 


— Die Bundesbahn, Frankfurt/Main, No. 12, « Gliederziige fiir den Fernverkehr », E. FROHNE, 


First President of the German Railways DB. 


— Ejisenbahntechnische Rundschau ETR, Frankfurt/Main, No. 6/7, « Vom Schienenzeppelin zum 


Gliedertriebzug », KRUCKENBERG. 


— Same edition of ETR, « Die neuen Leichtmetall-Gliedertriebziige », LEICHER. 


— Aluminium, Diisseldorf, No. 6, 
Gliedertriebziige », BLEICHER and SZYMANSKI. 


« Aluminium als Werkstoff fiir die neuen Leichtmetall- 


— Aluminium im Verkehr, Aluminium Zentrale, Diisseldorf, « Konstruktion eines Reise-Glieder- 


triebzuges aus Leichtmetall », AUGENSTEIN. 


— Glasers Annalen, Berlin, No. 6/7, « Konstruktive und fertigungstechnische Erfahrungen bei 
dem Bau eines Schlafwagen-Gliedertriebzuges », BODE. 


726 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION OcToBER 1955 


Photo MAN. 


Fig. 613. — Leading portion (at each end), in plan and elevation, of the sets in figure 612, showing 
the arrangement of the motor, transmission and driving bogies. On the bogie can be seen the 
brake drums. Each of the diesel motors drives one axle. 


Continued to (432). 


— Same issue, G.A., « Neue Wege fiir die Ausbildung von Maschinenanlagen und Laufwerken 
von leichten Gliedertriebziigen », MOLBERT. 


— Same edition, G.A., « Die Stromversorgung der Leichtmetall-Gliedertriebziige », BAUR. 
— Same issue, same author, « Die Beleuchtung der Leichtmetall-Gliedertriebziige ». 
— Same issue, same author, « Die Klimaanlagen der Leichtmetall-Gliedertriebziige ». 


N, B. — All these articles have been collected into one brochure of a hundred pages or so, with 


136 figures and diagrams, with numerous tables, entitled « Leichtmetall-Gliedertriebziige », published 
by Glasers Annalen, Berlin, edition Wetz. 


— See also, L’ Industrie des Voies Ferrées et des Transports Automobiles, Paris (organ of the Union 


des Voies Ferrées de France, UVF), February, 1955, « New German articulated sets of light metals » 
(in French), 18 figs. Ad. M. Hua. 
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night set on the line. The extreme bogies, 
which are the same for the two sets, are 
two-axled, driving (see fig. 613, mechanical 
transmission only); on the other hand, 


the intermediate bogies under the articul- 
ations are single axled on the day set 


Photo MAN. 


Fig. 614. — Single-axle bogie, MAN type, for 
use under the articulations of the day service 
set (as fig. 612), DB, series VT. 10.501. 


z igs 


a7 
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(fig. 614) and two axled on the night set, 
which is heavier because of the provision 
of sleeping cars. Each of the two sets 
has four diesel motors, two of which are 
located in the two bonnets at the ends 
of the train; the power of 4 x 160 = 
640 HP will be increased to 4 x 210 
= 840 HP when the superchargers have 
been fitted. The maximum speed in service 
will then increase from 120 to 160 km 
(74 to 100 miles)/h. The tare of the sets, 
which have multi-unit drive equipment 
(AEG/EMG) is about 89 tons for the day 
set and 98 tons for the night set (first 
type with seven units); the weights in 
working order are 94 and 103 tons res- 
pectively. 


These sets, the bodies of which are built 
entirely of aluminium alloys were con- 
structed by LINKE - HOFFMANN- 
BUSCH (DB day set) and by WEG- 


Fig. 615. — German Fe- 
deral Railways road-rail 
bus. This shows. the 
registration plate for road 
use. 


Photo NWF-Wilhe!mshaven. 


(433) In 1954/55 this night set, after a trial period, was increased in capacity by the addition of a 
new intermediate coach which increases the number of units from 7 to 8. 
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Fig. 616. — Main line diesel 
locomotive, B’B’ type, 
series V 200.001, 2000 HP, 
140 km/h of the German 
Federal Railways, hauling 
a train over an electrified 
line. 


Photo Krauss-Maffei. 


MANN (DSG night set); the driving bogies 
with transmission are all by MAN, 
Nuremberg, as are the single-axle bogies; 
the two-axled carrying bogies of the night 
set are Wegmann type. 


Whilst dealing with German railcars, 
we may mention briefly a type of light- 
weight railcar having the feature that it 
can work as a railcar on the railway line 
and also as a road omnibus. Figure 615 
shows this coach on the railway line, with 
the leading pneumatic-tyred wheels raised. 
The rear pneumatic-tyred axle is used for 
traction (adhesion) on rail and road. The 
flanged wheels, which are carrying, fold 
externally and remain in position inclined 
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at about 30° when the vehicle is working 
as a road bus. 

This railcar, which is known as the 
Schi-Stra-Bus (from Schiene = rail, and 
Strasse = road) was built by the « Nord- 
westdeutscher Fahrzeugbau », NWF, of 
Wilhelmshaven. It has a power of 
130 HP with five forward and two 
reverse speeds, the diesel motor working 
at 2250 r.p.m. The tare is 12 tons, the 
loaded weight 16 tons; maximum speed: 
105 km (65miles)/h. The overall length 
is 11.08 m, the total width 2.5 m and the 
height 2.88 m. 

We now pass to locomotives. 

The German Railways, DB, which 


Fig. 617. — Bogie of the 
locomotive in figure 616. 
This shows the casing over 
the conical gears on each 
of the two axles. Stan- 
dard type suspension and 
brakes. 


Photo Krauss-Maffei. 
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were, as we know, amongst the first to 
use diesel motors for locomotives (434) 
put into service in 1953 two types of B’B’ 
diesel locomotives, with 4 axles and 


hydraulic transmission, the transmission 
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a) five locomotives, series V 200, 
Nos. .001 to .005, 2000 HP (figs. 616 
and 617) for hauling express trains, 
maximum speed in service 140 km (87 
miles)/h in either direction (435), 1953; 


to each of the axles being through cardan 
shafts in the bogie, ice. : 


b) five locomotives, series V 80, 
Nos. .001 to .005 (figs. 618. 619 and 620) 
for hauling light trains or for heavy 
shunting work, maximum speed in service 
1CO (or 50) km (62 [or 31] miles)/h in 
either direction (436), 1952. 

These two types of locomotives were 
built by KRAUSS-MAFFEI of Munich- 
Allach. The machines in a) have two 
1 000 HP diesel motors each (1 500 r.p.m. 
Maybach and Daimler-Benz) and those 
in 6) asingle motor (Maybach, 1 000 HP, 
1500 r.p.m. or MAN 800 HP and 
Daimler-Benz 1 400 r.p.m. (437). 

The transmission is hydraulic in both 


Photo Krauss-Maffei. 

Fig. 618. — Diesel locomotive for light trains 

or heavy shunting duty, type B’B’, series 

V. 80.001, 800-1 000 HP, 50/100 km/h German 
Federal Railways. 


(434) The first diesel locomotive (which was driven directly from the diesel motor with the crank 
forming a false axle driving the two motor axles by coupling rods) was of 2-B-2 type; it was built 
in 1911 by and for the Prussian State Railways, in collaboration with SULZER Bros, DresEL and KLosE. 
For starting (which was very slow) it was necessary to assist with compressed air until the speed was 
up to about 25 km/h. The main features were as follows : power 1000-1 200 HP, length overall 
16.6 m, weight in working order 95 tons, maximum speed 100 km/h, diameter of driving wheels 
1750 mm. In this respect, see Glasers Annalen, Berlin, 1/12/31, « Uber Diesellokomotiven unter 
besonderer Beriiksichtigung der Versuchsergebnisse der Dieseldruckluftlokomotive der Deutschen 
Reichsbahn », 7 p., 11 figs. and diagrams, H. NORDMANN. See also FRANCO-LABRYN (428), 

The first diesel railcar was, so far as we are aware, one with electrical transmission, built in 1914 
by and for the State Railways of Saxony. Then came the Soviet-Russian (LOMONOsSOW) diesel- 
electric locomotive, also built in Germany. 

(435) See Die Bundesbahn, published by the Central Office of the DB, No. 13/14, 1953, « Die 2 000- 
PS-Diesellok der Deutschen Bundesbahn (Baureihe V 200) mit hydraulischer Kraftiibertragung », 
9 p., 12 figs. and tables, G.A. GAEBLER. 

— See also Eisenbahntechnische Rundschau ETR, Cologne/Darmstadt, No. 6/7, 
2 000-PS-Diesellokomotive der Deutschen Bundesbahn », 14 p., 18 figs., tables, C. 
N. GOs3. 

— See also, same review ETR, No. 6, 1954, « Die neue Grossdiesellokomotive der Deutschen 
Bundesbahn, Baureihe V 200, im Regeldienst », 1 p., 1 fig., F. FLEMMING. 
— Finally, see Industriekurier, Nos. 130, 27/8/53 and 152, 8/10/53, 

Verdieselung », a total of 4 p., 1 fig. 

(436) See Glasers Annalen, Berlin/Bielefeld, No. 4, April, 1952 (76th. year), « Die 1 000-PS-Diesel- 
lokomotive der Deutschen Bundesbahn fiir leichten Strecken- und schweren Rangierdienst », 15 p., 
23 figs. and tables, C. LAMpe and E. PFLUuG. 

— See also, Diesel Railway Traction (Gazette), November 1952, « German Diesel-Hydraulic 
Bogie Locomotives », 3 p., 3 figs. 

(437) The V 80 locomotives were at first fitted with a 800 HP motor which was later replaced, at 
the request of the Railway Company, by a 1 000 HP motor. 


1953, « Die 
LAMPE and 


« Attraktive Eisenbahn- 
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cases, Maybach Mekydro (K.104, US) 
for the machines under a) and VOITH 
(T.36) or Maybach-Mekydro for the 
machines under b). The drive on the 


Fig. 619. — Bogie of loco- 
motive, figure 618. 


Photo Krauss-Maffei. 


Oreselmotor 


100Km/s 50 %m/r 
Drenmomertstitze ‘i (a 
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with the speed selector for operating at 
either 100 or 50 km/h according to the 
type of service to be worked. 

Detailed descriptions can be referred 


ScAwingmeloll-Kuppling  Mekydrogetrebe Mote 


ie ‘a Lichtanls Biiaschine 


i Is i ee 


From Glasers Annalen. 


Fig. 620. — Diagram of the motor-transmission-drive of locomotive in figures 618 and 619. On 
each bogie there is a gear box for 50 or 100 km/h according to the type of service required. A single 
diesel motor drives the 4 axles. Apart from the gear boxes, the diagram also serves for the loco- 
motive in figures 616 and 617, except that there is a 1000 HP diesel motor for each of the 


two bogies. 

Schwingmetall-Kuppling = flexible metal joint. — Mekydrogetriebe = Mekydro transmission. — Lichtanlassmaschine = 
lighting dynamo. — Liiftergenerator = generating ventilator. — Wendegetriebe = reverser. — Umschalt- und Verteiler- 
getriebe = speed changer (50-100 km/h). — Drehmomentstiitze = turning moment chock arm. — Achstrieb = turning 
moment chock arm. — Achstrieb = axle drive. — Rad @ = wheel diameter. 


axles is similar in both cases, by conical 
gears in which the pinion is driven by 
cardans. For the machines under a) the 
arrangement of the drive is the same as 
in figure 620 except that each motor 
drives only the two axles of one bogie 


to in the publications mentioned in the 
footnotes and further mention will be 
made of them in the Supplement. 

We will now pass to the French turbo- 
diesel, designed and built by the 
RENAULT Works at Billancourt, near 
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Paris, and which bears the S.N.C.F., 
number 040-GA-1. This is a Bo-Bo type 
locomotive, gas turbine with free piston 
generator, giving a high efficiency for a 
combustion engine (overall efficiency of 
the generator-turbine-reducer group, 33%) 
which thus provides a particularly impor- 
tant advance for railway traction. 


This locomotive, designated R.N.U.R. 
507 or 5070 has a power of 1000 HP 
with two ranges of speed (71 or 125 km 
(44 or 77 miles)/h and was put into 
service experimentally in 1952 (438). It 
has for a long time been working a daily 
service of 414 km on the Paris-Cambrai 
line of the S.N.C.F. (standard gauge). 


This, too, is not really an individual 
drive, since the four axles are driven by 
one gas turbine through cardan shafts 
working directly on the two inner axles 
and indirectly on the two outer axles, 
an arrangement which is fairly similar to 
those on other locomotives and multi-unit 
sets already described. The transmission 
is, moreover, purely mechanical since the 
machine is set in motion by a group 
comprising a SIGMA gas generator with 
free pistons (model GS-34) and a Rateau 
1000 HP turbine with reducer. 


The principle characteristics of the 
‘Renault turbo-diesel locomotive for 
standard 1445 mm gauge, with two 


driving pistons, are as follow : 
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Overall length . 16.18 m 
Width . Dig PAN 
Total height . ae 4.22 m 
Distance between bogie pivots 9.05 mn 
Bogie wheelbase E- Zein. 
Wheel diameter (tread) . . . 0.9 m 


Weight in working order (axle 
load). . 62 tons (15.5 approx.) 


Figure 621 shows the locomotive in 
service, figures 622 and 623 the driving 
bogie (two similar bogies) and figure 624 
a driving axle. Finally, figures 625 and 
626 respectively show the dimensions and 
the interior arrangement, and the front 
view with five different cross-sections. 
After this brief description — the trans- 
mission mechanism being visible in the 
longitudinal section in figure 625 — we 
shall return to the subject of the results 
obtained during its three years of service 
and also describe its special features in 
the Supplement, when two types of 
RNUR diesel-hydraulic locomotives for 
metre-gauge lines will also be dealt with. 


Still dealing with turbine locomotives, 
we may mention in connection with loco- 
motive No. 6200, 1945, of the Penn- 
sylvania Railroad (figs. 94 to 97 of 
Vol. IT) (439), the steam turbine locomotive 
with electrical transmission, type Co-Co 
+ Co-Cyp + tender, No. 2300, of the 
Norfolk and Western Railroad (449). This 


(438) See R.G.C.F., May, 1952, « A new gas-turbine locomotive with free-piston generator » (in 


French), 10 p., 13 figs. and diagrams, F. PICARD. 


— See also Diesel Railway Traction (Gazette), August, 1952, « Gas-generator locomotive in 


France », 2 p., 2 figs. 
(439) Congress Bulletin, February, 1948. 


(440) See Modern Railroads, USA., July, 1954, also the note, with an illustration of the machine, 
in R.G.C.F., January, 1955, p. 52. This article has been analysed by the Documentation Office of the 
S.N.C.F. in a note attached to the U.I.C. Documentation Bulletin, October, 1954. 
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Fig. 621. — Renault turbo- 
Diesel locomotive, No. 
040-GA-1, SNCF, hauling 
a goods train. 


Photo R.N.U.R. (Renault). 


Fig. 622. — Side view of 
one of the driving bogies 
of the locomotive in 
figure 621. 


Photo R.N.U.R. 


Photo R.N.U.R. 


; : Fig. 624. — Drivi ae ais 
Fig. 623. Front view of the bogie in ue ig. 624 Driving is locomotive in figures 


Photo R.N.U.R. 
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of the locomotive in figures 621-624. The bottom part of 
ection aa of figure 626) the transmission to the axles and 
A key to the numbering is included in 


Fig. 625. — Elevation, section and plan 
the section clearly shows (as does the s 
to the gas turbine (5), through (6), (7), (8), (10) and (11). 


figure 626. 
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machine is of exceptional size (even for 
the American Railways) since it weighs 
with its tender 532 tons and has a length 
of 49.11 m. The locomotive has four 
bogies with three driving axles, each axle 
having a load of 30 tons. The fuel (20 tons 
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of small 50 mm coal) is carried on the 
front of the locomotive; the tender, 
which is on two _ three-axled bogies, 
conveys water only (83 m3). The boiler 
pressure is 42 kg/cm2 with a steam 
temperature of 482°C. The Westing- 
house turbine, running at 8000 r.p.m. 
drives at 4500 HP the generator feeding 
the 12 traction motors. There is no con- 
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densor. There is an automatic arrangement 
for filtering the feed water and for 
extracting non-soluble solids. IG is 
considered that because of the high- 
pressure and the present prices of coal 
and fuel oil, this machine will give 


Fig. 626. — Front view 
and cross sections of 
the locomotive in figures 
621-625. 


1 = gas generator. 
2 = gas reservoir. 
3 = gas feed pipe. 
4 = by-pass. 
5 = gas turbine. 
6 = transmission from tur- 
bine to central block. 
7 = central transmission 
(reducer, speed restric- 
tor and changer). 
8 = transmission to axles. 
9 = bogie. 
10 = drive. 
11 = transmission between 
axles. 
\ 12 = radiators, oil and wa- 
lp ter. 
H 13 = ventilator. 
‘ 14 = auxiliary diesel motor. 
H 15 = servo-compressors (wa- 
V4 . 
H ter and oil pumps), dy- 
j namo, electric motor. 
TAL ' 16 = roof-mounted air filters. 
BkCull 17 = turbine exhaust. 
i 18 = exhaust by-pass. 
19 = air cylinder for start- 
ing. 
20 = turbine oil tank. 
21 = accumulators. 
22 = driving position. 


From R.G.C.F. 


economic results comparable with those 
given by diesel-electric units of the 
same power. 

We may now mention, with a reser- 
vation that they will be further dealt 
with in the Supplement (Vol. JIT), the 
gas-turbine locomotives, series 18 100, 
shown in figure 627, type C’9-C’9, with 
electric transmission (nose-suspended mo- 
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tors) of the Western Region of British 
Railways (44!) developing 3000 HP 
continuous rating, built by Metropolitan- 
Vickers, maximum speed 145 km (90 
miles)/h, overall efficiency in full use 
15.5%. We have already mentioned in 
Vol. II the gas-turbine locomotives, series 
18000, type AIA-A1A of the same 
Region of British Railways, also with 
electric transmission, by Brown Boveri, 


Metrovick. 
Fig. 627. — C’o-C’o gas turbine locomotive of 


British Railways, Western Region, series 


18 100, 3000 HP, 145 km/h 1951. 


with four flexibly hung motors developing 
2500 HP, 145 km/h (442). 
With regard to French diesel-electric 
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locomotives, we may mention in passing 
the machines, series 030-DA (443) and 
040-DE (444) of the S.N.C.F., fitted with 
nose-suspended electric motors, built by 
the Brissonneau and Lotz Company, of 
Nantes and Creil; some features of these 
will also be mentioned in the Supplement. 

With regard to diesel multi-unit sets in 
France, there are, so far as we are aware, 
no recent introductions, but there are 
some true diesel railcars (large or small 
cars, often with a trailer coach). We may 
mention briefly, subject to returning in 
the Supplement (Vol. IJT) to some most 
interesting introductions, that the new 
diesel railcars of the S.N.C.F. (and of 
systems in other countries, of differing 
gauges) have overall lengths up to 27.5 m 
(about 52 m with a four-axle trailer). 
These are four-axle railcars, either of 
300 HP (one diesel motor) or of 600 HP 
(two motors) constructed by Renault, de 
Dietrich, Aciéries du Nord, Bugatti, 
Decauville, Brissonneau and Lotz, etc. 
(445). All these diesel railcars have an 


(441) See Gazette, 1st. February, 1952, Diesel Railway Traction, March, 1952, and R.G.C.F., 


September, 1952, pp. 415-417, BRUN. 


— Congress Bulletin, October, 1952, « British built gas turbine locomotive », 12 p., 10 figs. 


including a large plan. 


(442) Vol. II, pp. 277-278, figs. 212a and 356 (Congress Bulletin, November, 1949). 


(443) See R.G.C.F., October, 1950, « Diesel-electric shunting locomotives, 500 HP, series 030DA, 
of the S.N.C.F. », 8 p., 9 figs., tables, TOURNEUR. 

— With regard to the French diesel-mechanical locomotives, one-metre gauge (and normal, 
4-axled) for local lines, see R.G.C.F., September, 1950, « Les locomotives diesel pour l’exploitation 
des lignes secondaires », 10 p., 14 figs., tables, ZENS and HONNoRE; also Diesel Railway Traction 
(Railway Gazette), « Light-Railway locomotives in France », 2 p., 2 figs., P. ZENS. 

(444) See R.G.C.F., April, 1953, « New diesel-electric locomotives, series 040-DE, of the S.N.C.F., 
10 p., 10 figs. and diagrams, tables, BAUvIN and OLIVE. 

(445) See R.G.C.F., September, 1954, « Eléments automoteurs diesel pour relations a grands 
parcours », 16 p., 17 figs., Despouy (S.N.C.F.). 

— See also L’Industrie des Voies Ferrées et des Transports Automobiles, Paris, January, 1955, 
« Les nouvelles rames automotrices diesel de la S.N.C.F. », 8 p., 14 figs., Despouy. This deals with 
the sets which have since May, 1954, been progressively introduced in the Lyon-Bordeaux, Lyon- 
Geneva, Bordeaux-Toulouse, Lyon-Strasbourg, Paris-Clermont-Ferrand and Paris-Saint-Etienne- 
Lyon services. ; 

— See also R.G.C.F., September, 1953, « 600 HP standard railcars of the S.N.C.F. » (in French), 
16 figs. and diagrams, tables, Despouy; also same review, same author, September, 1952, « 300 H.P. 
standard railcars of the S.N.C.F. », 7 p., 9 figs., and Diesel Railway Traction (Gazette), August, 1954, 


« French express twin sets », 2 p., 3 figs. 
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arrangement of the drive similar to that 
in figures 608, 613, 617, 620, 625-626, etc. 

In the Scandinavian countries, the 
Danish State Railways, DSB, have also 
been amongst the first to introduce diesel 
traction. We mentioned in Vol. II p. 14, 
(fig. 10) the diesel-electric locomotives, 
series 131, type 2-Do-2 (446) and will 
describe in the Supplement (Vol. III) 
the express diesel multi-unit sets for the 
main lines of the DSB. We will mention 
at the same time, the diesel locomotive 
of the Norwegian Railways, NSB and 
also — in connection with the SAB 
resilient, rubber-mounted wheels — of 
the numerous new diesel railcars of the 
Swedish State Railways, SJ (already 
mentioned in several places). 

We will now revert to the British Rail- 
ways and first mention briefly the diesel 
hydraulic reversible sets, the first two of 
which were shown on the 29th. April, 
1954, at Marylebone Station, London; 
they are designed to operate lightly- 
loaded passenger services in six different 
areas and will be made up of either two 
railcars or one railcar and one trailer. 
Light alloys have been extensively used 
in the construction of the body and the 
complete set of driving coaches (two) 
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weighs only 55 tons in working order. 
Each car develops 250 HP by two 
125 HP omnibus motors of current 
type. Each car is mounted on two bogies 
of which one axle is driven through a 
torque-converter, Leysholm-Smith (Ley- 
land) type, and a five-speed gearbox (447). 

We now pass to the « Fell » diesel- 
mechanical locomotive, No. 10 100, type 
2-D-2, built 1950/51, in the Derby loco- 
motive Works (448). This is a main-line 
locomotive, 2000 HP, with four diesel 


motors having a new method of boosting; 


maximum speed 125 km (75 miles)/h. 
This machine, too, has no true indivi- 
dual axle drive since the four driving 
axles are rod-coupled, but the two middle 
driving axles have — in order to make the 
transmission flexible and to reduce the 
unsprung weight — their wheels fitted 
with a rubber-mounted « quill-cup » 
drive. This can be compared, in certain 
respects at least, with the steam turbine 
No. 6 200 of the Pennsylvania Railroad 
in the U.S.A. [see note (439)]. Whilst 
the latter has wheels of the normal steam 
locomotive type (see figs. 96 and 97 of 
Vol. IT) and the cup drive in the main 
gear wheel of the transmission; the 
Fell locomotive has driving wheels fitted 


to)) Congress Bulletin, September, 1947. — See also Diesel Railway Traction (Gazette), July, 1953, 
« Diesel Development, Danish State Railways », 5 p., 8 figs. 


= With regard to the « Lyntog » sets, see also the same publication, March, 1953, p. 68, and 
with regard to the new locomotives from the Frichs Works, the April, 1953, edition, p. 76. 

— With regard to the most recent Danish machines, type A1A-A1A, 1 500-1 750 HP, which will 
be further mentioned in the Supplement of Vol. III, see Diesel Railway Traction (Gazette), « Main 


Line Locomotives for Denmark », 10 p., 7 figs. 


(447) See Gazette of the 7th. May, 1954, and Modern Transport, London, 8th. May, 1954. 


a See also R.G.C.F., October, 1954, « Nouveaux éléments diesel légers des Chemins de fer 
britanniques », 1 p., 1 fig., P. PatIN, and Diesel Railway Traction (Gazette), July, 1954, « British 


Diesel Hydro-mechnaical Trains », 4 p., 5 figs. 


(448) See Diesel Railway Traction ( Gazette ), July, 1951. — See also Congress Bulletin, September, 
ISP. iu P-, 9 figs. This machine was designed by H.G. Ivatr, Chief Mechanical Engineer of the 
London Midland Region, BR, and built in conjunction with Fell Developments Ltd. 
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Fig. 628. — The two central driving axles of the 
« Fell » locomotive (fig. 630 and 631) are 
driven from the hollow shafts (mounted in the 
gear boxes, fig. 629) by a rubber-mounted 
cupped-quill drive. (Cf. fig. 68, 70, 76, 81, 89, 
97, 100, 106, 298, 299, 301, 304, 322-324, 
325 of Vol. II.) 


From Congress Bulletin. 


From Congress Bulletin. 


Fig. 629. — The two hollow shafts in the central transmission group, with their gears and pinions 
for final transmission. The two hollow shafts encircle the central axles shown in figure 628. 
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with cup drive similar to that of S.N.C.F. 
locomotive No. 232-Q1, of 1939, with 
individual steam turbine drive [see figs. 98 
to 103 of Vol. IT (449)]. The arrangement 
can be seen in figures 628, 629 and 631. 
Figure 628 shows the two central driving 
axles surmounted by the transmission 
and figure 629 the two corresponding 
hollow shafts. Figure 630 shows the 
locomotive ready for service, figure 631 
the complete locomotive in elevation and 
plan. This machine was also shown at 
Marylebone, London (23rd. May, 1951). 


As mentioned in the middle of note 
(426), the Swiss Federal Railways, SBB- 
CFF-FFS, whose system is almost wholly 
electrified, have for the past few years, 
had a programme of self-motored vehicles 
(motor coaches) for working on small 
sections of line not yet electrified and 
also for reserve and emergency services 
(locomotives). The CFF Bulletin men- 
tioned in note (426) illustrates the main 
outlines of the present revised programme. 
We will confine ourselves to showing in 
figure 632 the first of four diesel-electric 
C’p-C’9 type locomotives, class Bm6/6, 
Nos. 1501/1504, put into service in 
December, 1954. These are long loco- 
motives, 17 m overall, weighing 105 tons 
-in working order, with a total horse 
power of 1700. The electric traction 
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motors are nose-suspended. The maxi- 
mum speed in service is limited to 75 km 
(46 miles)/h as it was decided to have 
the greatest possible tractive effort. The 
machines can haul, and even start on 
curved track, a train of | 200 tons on a 
12 9/99 gradient. The constructors are 
SLM for the mechanical part, SULZER 
for the diesel motors, BBC (Brown 
Boveri) and SAAS (Secheron) for the 
electrical equipment. 

A railway which has not yet been men- 
tioned in this work, and which has, during 
recent years greatly increased its diesel 
haulage in place of steam traction, is the 
Irish Transport Company, Coéras Iompair 
Eireann, CIE (45°), This increase is at 
present (1954/55) in course of develop- 
ment and is above all due to the initiative 
of the Chief Mechanical Engineer, 
Mr. O.V.S. BULLEID, one of the best- 
known of locomotive engineers (pre- 
viously of the LNER and Southern 
Railways, in England). 

We can mention here only some general 
publications (45!) but we shall return to 
the subject in the Supplement to Vol. III, 
in which we shall also try to deal, as far 
as space allows, with interesting intro- 
ductions in other countries, including 
those mentioned in note (42°). We 
intend also to return to the diesel stock 


(449) Congress Bulletin, February, 1948. 


(450) Eire has peat, but practically no good quality coal. 


The C.I.E. includes all main and 


secondary railway lines in the country, almost all road services, and municipal transport under- 


takings and steamer services between Dublin and Liverpool. 


The C.I.E. thus has a practical 


monopoly of transport and, with a few exceptions, builds its own locomotives and rolling stock at 


the Inchicore Works (Dublin). 


(451) See E.T.T., Nos. 10-12, 1951, « Transport in Ireland » (in English), 4 p., map of the system, 
and 7-9, 1954, « C.LE. Buffet Cars », 5 p., 7 figs. (English and French), J.J. JOHNSTON. 

— See also Diesel Railway Traction (Gazette), June, 1952, p. 127, December, 1953, p. 268, June, 
1954, p. 138, September, 1954, p. 220, October, 1954, p. 242, December, 1954, pp. 273-276 (narrow 
gauge, West Clare Railway), also Congress Bulletin, August, 1953, 6 p., 5 figs., tables, J.J. JOHNSTON 
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in various parts of Africa. With regard 
to North America, see note (457). 

We now pass to Austria. We have 
already described various electric vehicles 
[see figs. 462 and 464 and table, pp. 302 
303 (453)] and have mentioned (p. 71, 


with regard to the Brown Boveri spring 


mechanism for transmission of torque 
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by Simmering-Graz-Pauker, SGP, of Sim- 
mering (Vienna) and Graz; the electrical 
equipment was supplied by ELIN and 
Brown Boveri (Austria). Figure 633 shows 
one of the machines in service, figure 634 
the dimensions and general arrangement 
and figure 635 the recoil arrangement for 
the two bogies. 


a 


Block Bulletin des CFF 


Fig. 632. — Diesel-electric locomotive, C’p-C’g type, class Bm 6/6, No. 1501, of the Swiss CFF, 
hauling a freight train. 


from electric motors to axles) the 22 
diesel electric locomotives of the Austrian 
Federal Railways « Oesterreichische Bun- 
desbahnen » BBO. These are class 2 045, 
type B’9-B’9, Nos 2 045.01-22, 730 (1 000) 
HP at 26 (31) km (16 [19] miles)/h, 
maximum speed 90 (95) km (55 [59] 
miles)/h, tare 66 tons (in working order 
70 tons). The continuous tractive effort 
is 6.4 tons (maximum starting 15.8 tons). 
These machines are built, as regards 
mechanical parts and the two SGP-S12a 
diesel motors, each giving up to 500 HP, 


We may further mention the 12 new 
diesel-hydraulic motor sets of the BBO, 
class VT.45 (50.45) reversible sets compris- 
ing one motored coach (of which the front 
bogie only is driving) and one trailer 
coach, with a total of four bogies, of 
which three are carrying. The driving 
coach is fitted with a Simmering diesel 
motor, 12 cylinders in V, and a VOITH- 
St. Podlten hydraulic transmission. The 
diesel motor gives 500 HP at 1 350 r.p.m. 
of which 460 HP serve for traction. 


(452) For a general survey, see « Railroads of the U.S.A. », O.E.C.E., Paris, 1952. Diesel locomotives 


are dealt with on pp. 113-127. 


(453) Congress Bulletin, May, 1953, and November, 1954. 
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The complete set weighs 70 fons in work- Figure 636 shows the first of these sets 
ing order (84.6 tons loaded, 140 seats) supplied by the SGP of Simmering. The 
and can run with a full load on a gradient main dimensions are as follows : 

of 25 9/o9 at 45 km (28 miles)/h, maximum 


speed in service 115 km (71 miles)/h. Overall length of the set . . m 43.7 
NVidinoisbody., .ig-. 2. . >. 772294 
Heighteor TOOR <teme se. S. 43196 
(driving portion)... . (4.4) 
Bogie wheelbase : 
Cart yiic eae emo. e402 3.0 
duyitigeect ace ce oe tr 7.4.4 
Distance between bogie pivots » 14.6 
(motogecoach)s....:- 2.) » (14.0) 
Wheel diameter on tread . . 900 mm 


Photo BBC 80 304. 


; ; Finally, still dealing with the BBO, 
Fig. 633. — Diesel-electric locomotive, B’9-B’o, 


No. 2045.03, of the Austrian Railways BBO, 'Welve two-stage diesels, 26.8 m_ long, 
hauling a passenger train. 4.54 m high, two bogies, of which one 


eS Se aan re OPO nn 
SE etna ees see 


ee leergewicht 66 
z Disrstgewicht Pot 
Matorleistuny mu $og PS 
Krathibetragong ehektrisch 


Hachsipescwinchokont 90 knfh 
Dawerpunktgeschwintigken 31 km/h 
Daverzugkial te 
Ankshrzugkraie at 


Plan SGP 40 358. 


Fig. 634. — Elevation, front view and plan of class 2 045 locomotive (fig. 633) of the BBO (normal gauge). 


‘ 
Drehzapfenabstand = distance between bogie pivots, Motorleistung = H.P. of motors. 
Gesamtradstand = total wheelbase. Kraftiibertragung = transmission. 
5 a Hochstgeschwindigkeit = maximum speed in service. 
Grésste Lange der Lok = overall length. Dauerpunktgeschw. = continuous power. 
Leergewicht = weight empty. Dauerzugkraft = continuous tractive effort. 


Dienstgewicht = weight in working order. Anfahrzugkraft = starting tractive effort. 
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is driving, were put into service in 1950 
(454). These also were supplied by Sim- 
mering (SGP) and have hydraulic trans- 
mission. Weight in working order 55 tons, 


by Si 2 


Plan SGP. 


Fig. 635. — Recoil arrangement, shown in the 
centre of the elevation (fig. 634). For designation 
of parts, see Austrian patent No. 166757. 


Fig. 636. — Two car set 
(four bogies), series VT. 
5 045.01, of the Austrian 
Federal Railways, BBO. 


Photo SGP-992. 


OcTOBER 1955 


power 500 HP, 110 seats. The cost was 
about 2 000 000 Austrian schillings (1949). 


We now pass to South America. Men- 
tion was made at the end of Chapter VII 
(Rack railways) (455) of a case of diesel 
traction on a rack railway, with indi- 
vidual axle drive. Figure 637 shows the 
driving bogie of the diesel mechanical 
railcars of the Trans-Andine railway, 
« Ferrocarril Transandino » of Chile. The 
maximum gradient on the Chilean side 
(456) is only 80 9/99 and these cars run by 
adhesion on an Abt triple rack line, the 
corresponding triple gear wheel on the 
bogies serving only as an emergency 
brake. In the Supplement we shall return 
to these one-metre gauge railcars by the 
SCHINDLER WAGGON Co., already 
mentioned on _ several occasions, of 
Pratteln, near Bale (Switzerland), and 


(Go) Scene]. T., Nos. 7-9, 1950 (special number for the International Railway Congress, Rome), 
« Stockwerkwagen in Oesterreich » (in German and French), 3 p., 3 figs., H. FEHLINGER. 


(455) See Chapter VII, p. 701. 


(428) The actual Transandine Railway is metre gauge, rack and adhesion combined, with maximum 
gradients of 61 %/o0 (towards Argentine) and 80 9/9 (Chilian side); it goes from Mendoza (Argentine) 
to Los Andes (Chile) and connects at these two points with the wide gauge, 1.676 m to Buenos Aires 
and Santiago de Chile (total length : 1442 km). The 43 km section from Rio Blanco to Las Cuevas 
(3 150 m high) was electrified about 1925, 3000 V DC. See Technische Blatter, SLM, Winterthur, 


No. 5, 1928. 
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- also to the one-metre gauge cars for 
adhesion working on the Chilean State 
Railways « Ferrocarriles del Estado de 
Chile », FF.CC.E. 

The Vale of Rio Doce Railway, « Com- 
panhia Vale of Rio Doce, S.A. » of Rio 
de Janeiro, Brazil, put into service in 
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bogies; the inner parts of the two half- 
locomotives (one of which forms the 
single central driving cab) both rest on 
the central bogie. 

The other main details are as follows : 
Overall length 
Mea) WL eee 


Me 2020 
2.900 


SWP-958 (Photo Spreng). 


Fig. 637. — Driving bogie of motor coaches of the Transandine Railways, FF.CC.E., Chile. On 
the centre of the right-hand axle can be seen (under the motor) the triple rack wheel, used only for 
braking (maximum gradient 80 9/o)) when running by adhesion. 


N. B. — This photograph is of a 1/5 scale model of the bogies of the cars under construction 
in 1954/55. 

1954, a prototype diesel-hydraulic loco- Maximum, height... . ........%, 3.995 

motive of 1900 H.P., built by the KRUPP Total wheelbase ...... » 16.4 

locomotive Works of Essen (Ruhr) for Bogie wheelbase ...... » 24 

narrow gauge lines, speed 60 km (37 Tare weight... . . . t. 88 


miles)/h in either direction, which is a 
noteworthy locomotive. The machine, 
No. 551 (fig. 638), is B’9-B’o-B’o type, in 
the sense that there are 3 driving bogies 
with 2 axles (or 6 driving axles); the 
body is articulated and the extreme parts 
(elongated bonnets) rest on the outer 


Weight in working order . . t 96 
Maximum tractive effort in 
starting (at wheel rim), ap- 


proximatively kg 32000 


The four-stroke diesel motors are of 
the MAN, W8V22/30 type, each develop- 
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ing 1000 HP at 960 r.p.m. Figure 639 To conclude this Chapter, we can ee 
shows diagrammatically the arrangement that one should usually make use of the 
of the motors and transmission; other true individual axle drive, which has 
details can be obtained from the technical great advantages in traction. The « Fell » 
publications (457). machine, of the British Railways, describ- 


syomey: 


Fig. 638. — Prototype diesel- 
hydraulic locomotive, B’9B’oB’o 
type, articulated, with six driving 
axles, No. 551, of the Vale Rio 
Doce Company, Brazil, 1 m 
gauge, 2000 HP, 96 t, 60 km/h 
built by Krupp (see fig. 639). 


Block Glasers Annalen. 


Plan Krupp. 
Fig. 639. — Diagram of motor groups and drive of locomotive in figure 638; the cardan shafts are 
symmetrical in relation to the bogie pivots. 
A = Diesel motor. 
B = Transmission mounted in the main frame of each half locomotive, comprising : 


3 hydraulic transmissions in parallel for each of the 3 driving axles of a half locomotive; 


3 sets of mechanical transmission shafts; leading independently to each of the driving axles and each comprising two 
speed ranges and reverser. 


ie) 


= Axle drive (conical gears). 


D = Intermediate gears fitted to main frame. 


(457) See Glasers Annalen, Berlin, June, 1954, « 2 000-PS-dieselhydraulische Lokomotive mit 
Einzelachsantrieb », 1 p., 1 fig. 


a moe Railway Traction (Gazette), September, 1954, «2000 H.P. locomotive for Brazil », 
214 p., 1 fig. 


— VDI-Nachrichten, No. 7, 1954, p. 2. 

— The Engineer, April, 1954, p. 543. 

— The Oil Engine and Gas Turbine, July, 1954, p. 64 
— Die Loktechnik, No. 7, 1954, etc. 
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ed earlier, has four diesel motors and four 
driving axles but the total power is passed 
by the central transmission. The solution 
for individual axle drive (which is rela- 
tively simple with electrical transmission) 
should, in our opinion, be sought in future 
preferably by individual hydraulic trans- 
missions. We mentioned an example of 
this at the end of Vol. IT (p. 309) but the 
Hydro-Titan system has not so far been 
used except for industrial tractors and 
public works undertakings. 


For diesel-electric locomotives, the most 
simple traction motor is the nose- 
suspended type, but it has the drawback 
of greatly increasing the unsprung weight 
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of the axles. This can be remedied, and 
a solution which in our opinion should 
be more widely considered, in view of 
experience so far, is to use resilient, 
rubber-mounted, wheels [see Vol. I (458) 


and Chapter II (459) in this series, 
Vol. IT). w 
With mechanical transmission, the 


problem is more difficult, because it is 
necessary to have a diesel motor for 
each axle. Nevertheless, diesel-mechanical 
traction is the simplest for self-propelled 
vehicles, but it can be used only in cases 
which lend themselves to this form of 
traction. 


(458) Figs. 238a, 251, 255, 319, 341, 370, 376, 378 (Congress Bulletin, November, 1948, November 


1949, and January, 1950). 


(459) Congress Bulletin, January, 1953, figs. 403-414. 


[ 625 .26 (73) ] 


Modern shop for heavy car repairs. 
The Baltimore and Ohio stepped up freight car repairs about 
50 percent by moving work indoors at Du Bois. 
By Charles W. BEHRENS. 


(Modern Railroads, June 1955). 


In less than two years the Baltimore 
and Ohio Railroad has converted an 
abandoned steam locomotive back shop 
at Du Bois, Pa. into its largest and most 
modern freight car repair shop. Designed 
primarily for making heavy repairs on 
20 freight cars per day, the huge indoor 


was completed last June, all freight car 
repairs at Du Bois were made at the 
B & O’s Brady Street car shop. Only a 
portion of the Brady Street shop is under 
cover and, therefore, during inclement 
weather outdoor production was some- 
what curtailed. 


Stripped cars are first 
and trucks are made. 


brought to 


shop may also be used for reconditioning 
as well as the construction of new freight 
cars. 

In fact, since the Du Bois shop was 
placed in operation less than a year ago, 
500 new 50-ton box cars and 200 new 
70-ton flat cars have rolled off its assem- 
bly lines. 

Before conversion of the Du Bois shop 


underframe 
Shop accommodates 31 freight cars. 


shop where 


repairs on underframe 


The converted back shop provides pro- 
tection against varying weather conditions 
and the shop forces can now be kept 
working full strength at all times. The 
additional space, modern equipment and 
tools available in the new converted shop 
could efficiently accommodate a full-time 
crew of more than 600 men. 

The three brick buildings, roundhouse 
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and yards which made up the steam as overhead cranes, building tracks, trans- 
locomotive back shop facilities, provided fer tables, outdoor overhead cranes and 
an excellent layout for the car shop. shop power plant, were also used to 
Much of the existing equipment, such advantage in the car shop. 


After men have installed flooring, car will move on through 
to the adjoining paint shop. 


Repairs on superstructure are made in 40-car capacity erection shop. New equipment, 
like these flat cars, is also built at the Du Bois shop. 
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inbound bad-order 


center, 


tracks, 


At left is paint shop and storage area, dismantling 
car yard at right, and repair shops in background. 


Panoramic view of facilities at Du Bois. 


All inbound bad-order cars are placed 
in the 17-track yard adjacent to the shop 
buildings. A 1000-HP Diesel switcher is 
used at Du Bois for shop switching in 
addition to the regularly assigned com- 
mercial switching at this station. ‘This 
is done after an inspector has carefully 
checked over each car, made a report of 
the repairs necessary, and classified the 
work required as either light, recondition, 
or heavy repairs. 

On the B & O, a light repair is one 
requiring from 1 to 20 man-h. Recondi- 
tion repairs are classified as « B », 20 to 
40 h; « B-1 >», 40 to 60 h; and « B-2 >, 
60 to 80 h. Heavy repairs are designated 
as either « B-3 », 80 to 100 h, and « B-4>, 
over 100 h work. No light repairs are 
made at this Du Bois shop. As the shop 
is gradually organized on a more straight 
production line basis, only heavy repairs 
and new car construction will be handled 
at the shops. 

After the bad-order cars have been 
inspected and classified, they are moved 
over to the dismantling tracks. All defec- 
tive parts are then removed from _ the 
superstructure of the cars. Power tools 
and cutting torches, plus a system of 
overhead cranes and _ scaffolds, facilitate 
the work for the men. 

The stripped cars then move over to 
the underframe shop. The 148 x 623 ft 
locomotive boiler shop, with its 11 single- 
stall and 10 double-stall cross tracks, 
proved to be ideal for this shop. The 
double-hook overhead traveling crane, 
with capacities of 30 and 5 tons, in the 
center bay, and the 10-ton overhead cranes 
in each of the side bays, were « just 
right » for lifting freight car components. 
Large glass-block windows were installed 
along the outside walls. They with the 
system of mercury-arc and incandescent 
overhead lighting brighten the entire shop 
at all times. 

The stripped car is then picked up by 
the overhead crane and set down on four 
steel supports. The trucks are then rol- 
led out and transferred to the truck 


wes 


__ Bickford 
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repair shop which was set up at the 
south end of the shop. This modern 
truck shop contains four tracks with a 
capacity of 40 trucks. An ingenious sys- 
tem of Cleveland tram-rails, equipped 
with 12 3/4-ton and four 1 1/2-ton push- 
button pendant controlled electric hoists, 
serve the entire area. The tram-rail sys- 
tem is equipped with crossover tracks 
which make it possible to transfer any 
one, or all of the 16 hoists, to any por- 
tion of the area served. 
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blies may be stored. A shop-built dolly 
and air-operated wheel jack speed transfer 
of assemblies. 

While the trucks are being rebuilt, the 
underframe of the car is being repaired 
or rebuilt in the other end of the shop. 
Up to 31 underframes, all accessible to 
overhead cranes, may be repaired simul- 
taneously. Modern power tools and 
machinery, including air-operated rivet 
guns, electric arc welding units, acety- 
lene-oxygen cutting torches, motor-driven 


Layout and floor plans of the B & O’s heavy 
through all shops along one continuous production line. 
movement. 


A 42-inch Sellers wheel lathe and a 
journal lathe were installed. 
Both machines were completely redesigned 
and rebuilt from older lathes which had 
been in service at the B & O’s Glenwood 
Diesel shop. (See Modern Railroads, 
April, 1955, p. 90.) 

All axles are carefully inspected by a 
portable Magnaflux machine before and 
after the journals are trued. Defective 
truck castings and parts are reclaimed 
by building up any worn areas by arc 
welding and making the necessary repairs. 

Adjacent to the truck repair shop is 
an outdoor storage track where defective 
and reconditioned wheel and axle assem- 


repair shop at Du Bois, Cars move progressively 


Transfer table simplifies car 


punch presses and shears, simplify the 
work and improve the over-all efficiency. 

The group of 16 Cheston electric rivet 
heaters which were distributed through- 
out the underframe and erection shops 
have speeded up many heavy repair oper- 
ations. Each of the three types of rivet 
heaters being used, two, three and five 
electrode units, can be adjusted to the 
size and length of the rivet. ‘The port- 
able units will heat, in a matter of 
seconds, any rivet ranging in diameter 
from 1/2 to 1- inch, and up to five inches 
long. 

Oxygen and acetylene for cutting 
torches and compressed air is piped into 
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all of the shop buildings. Service lines 
extend along the side walls and support- 
ing columns. The acetylene and com- 


pressed air are produced on the premises; 
the oxygen is purchased. 

When the repairs on the underframe of 
the car have been completed, it is raised 
up once more by the overhead crane 


Air brake cylinders are completely rebuilt. 
A shop-built bench and jig speeds reassembly. 


Worn truck castings and parts are reclaimed 


by building up 
welding. 


any worn areas by arc 
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and set down on its rebuilt trucks. The 
car is then transferred to the erection 
shop, the former steam locomotive back 
shop, where the repairs on the car super- 
structure are made. 


Movement of cars in and out of the 
underframe shop and across to the erec- 
tion shop is simplified by a 65-ft electri- 
cally-operated transfer table. Originally 
45 ft long when used for steam locomotive 
repairs, this table was lengthened 20 ft 
to accommodate the longest freight car 
in, service (On, the _B i %& ,O. 


All cars are moved onto the transfer 
table and in and out of the various shop 
buildings by means of electrically-oper- 
ated winches. One end of a heavy rope 
is attached to the car. The opposite end 
is wound around the winch. ‘The oper- 
ator then pushes a button to start the 
winch and the rope revolves around the 
drum to pull the car down the tracks. 
By coupling cars together, as many as 
four cars may be moved simultaneously 
as a train. 


The 134 x 524-ft erection shop has 
four through-tracks which can  accom- 
modate up to 40 freight cars of various 
types. Three of these tracks are served 
by two double-hook overhead traveling 
cranes; the large hook has a 65-ton capa- 
city, and the small hook a capacity of 
six tons. The other track is served by 
a five-ton Cleveland overhead tram-rail 
with electric hoist. Modern Balfour rol- 
ling steel doors were installed in the 
end walls over each of the four tracks. 


All repairs on the car superstructure 
are completed in the erection shop, includ- 
ing the rebuilding and application of 
safety appliances. Repair work on the 
cars is made progressively as the cars 
move on through the shop. 


Air brake cylinders are overhauled on 
a bench mounted against one of the out- 
side walls of the erection shop. The 
mechanic first dismantles each cylinder 
and cleans all of the component parts. 
After checking each part carefully, the 
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cylinder is reassembled with the help of 
a special shop-built jig. 

Bent steel angles, used to reinforce the 
tops of open-car sides, are straightened on 
a machine which was designed and built in 
the shop. The simple device consists of 
a hydraulic press and a roller conveyor 

system. The long steel angles are carried 
“over to the machine by a mobile crane. 
The bent angle is then fed into the 
straightening press along a roller con- 
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moved on through the erection shop 
directly into a 94 x 280 ft paint shop. 
This is the only building that had to 
be constructed during the conversion. 
It has four through tracks connecting 
with those in the erection shop. These 
same tracks extend on through the paint 
shop, providing a secondary outdoor paint- 
ing area. The four tracks have a total 
capacity of approximately 100 cars, 20 of 
which may be housed in the new building. 


All trucks are stripped and rebuilt. The shop has four tracks with capacity of 40 trucks. 
Entire shop is served by system of bridge transfer cranes equipped with overhead hoists. 


veyor. A similar conveyor carries the 
angle on through the press and beyond 
it until the entire angle has been 
straightened. 

Lumber required for repairs on freight 
cars is prepared in a carpenter shop con- 
veniently located along one side of the 
erection shop. It was converted from 
the old locomotive blacksmith shop and 
handles all types of lumber and mill 
work. Roller conveyors were installed 
below both high-speed saws to simplify 
lumber cutting operations. 

As the cars are completed, they are 


The scaffolding system which parallels 
all of the tracks simplifies spraying the 
roofs and upper portions of the cars. 
Compressed air lines are mounted along 
the rails, with outlet valves at intervals, 
for the spray guns. Fifty-six exhaust 
fans are mounted in the roof of the shop 
to remove any harmful paint fumes. The 
lower portion of the entire building is 
open to the air. 

Adjacent to the paint shop is a large 
outdoor storage yard for heavy car com- 
ponents. A 25-ton Industrial Brownhoist 
Diesel-powered crane, and four  steam- 
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powered cranes, one 20-ton and_ three 
15-ton, are used to transport material 
and parts. A well-stocked and_neatly- 


kept two-story storehouse faces this stor- 
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faces the erection and carpenter shops. 
Two new 600-HP Amsteam boilers sup- 
ply the steam needed for heating all of 
the various shop buildings. 


The com- 


Modern tools and equipment, like the electric rivet heater at right, have 


done much _ to 


simplify and speed 


up repair operations at Du_ Bois. 


Bent reinforcement angles are straightened in shop-built machine. 
long angles are guided in and out of the press along roller-conveyor. 


age yard. All of the many smaller parts, 
pre-fabricated freight car parts and mis- 
cellaneous items are issued from_ here. 

« Nerve-center » of the entire shop faci- 
lities is a modern power plant which 


The 


pletely - automatic packaged- units are 
designed for operation on either natural 
gas or oil. Two new Chicago Pneu- 
matic 1345 cfm electric air compressors, 
a D.C. generator, modern control panel, 
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and other equipment are also housed in 
this building. 

All apprentice workmen at the Du Bois 
shop, and all B & O shops, are required 
to take a special home-study training 
course. Supplied free by the B & O, the 
lessons include basic mathematics, read- 
ing blueprints, drawing technical sketches, 
and AAR interchange and loading. rules. 


The B & O began to realize the bene- 
cits of the Du Bois conversion and moder- 
nization program soon after the mew 
shops were placed in operation. Repairs 
on freight cars and a new car construc- 
tion have been stepped up more than 
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50 % over that accomplished when most 
of the men were working outdoors. The 
overall efficiency of the entire operation 
has increased a corresponding amount. 

The shop was planned for straight line 
production. At regular intervals the cars 
are moved progressively from position 
to position along one continuous line 
extending through all the shops. At 
each position a crew completes a predeter- 
mined phase of the repair work until the 
cars roll out painted and _ stencilled, like 
new. The Baltimore and Ohio has 
already demonstrated the merits of such 
a production line set-up at its Keyser, 
W. V. car shop. 


[ 656 .212 .5 (73) ] 


Electronic equipment in U.S.A. marshalling yard. 


Radar operated speed 


indicator and automatic calculator. 


(The Railway Gazette, May 20, 1955). 


An experiment in the automatic retard- 
ation of freight cars in a hump marshalling 
yard has recently been installed on the 
Union Pacific Railroad at North Platte, 
Nebraska, on the main line between 
Omaha and Cheyenne. 


The Electronic Yardmaster consists of 
two devices; a radar-operated speed indic- 
ator and an electronic calculator. The 
speed indicator, located near the foot of 
the hump and in advance of the points 
and retarder, measures the speed of a des- 


STEP TARTS 


Electronic yardmaster control equipment. 


Known as the Electronic Yardmaster, 
the equipment has been applied experi- 
mentally to eight tracks, but is to be 
extended to the remaining 34 tracks in 
the yard, in which up to 4000 freight cars 
are handled every 24 hr. 


cending car and the distance it must travel, 
and transmits the information to the elec- 
tronic calculator in the control tower, 
which operates the electro-pneumatic 
retarder. The amount of braking force 
applied by the retarder is automatically 
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adjusted to the information relayed from 
the speedmeter in such a manner that cars 
roll through the points and couple with 
preceding cars, already standing on the 
tracks, at about 3 m.p.h. The calculator 
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Anticipation of shunting sequence. 


The destinations of the cars in each 
train are teletyped in advance to the yard- 
master, who relays the information to the 
control tower operator, who works out the 


Electro-pneumatic retarder installation, 


also records and calculates the _ short- 
“ened distance each car must travel as 
each track under its control becomes pro- 
gressively filled, causing the force applied 
by the retarder to be adjusted accordingly. 
Up to 120 cars can thus be « remem- 
bered ». 


shunting sequence. Thereafter the tracks 
are selected and points operated by push 
button control. 

The design and experimental work on 
this equipment was developed jointly by 
the railway company and the Reeves Instru- 
ment Corporation. 


[ 625 .143 .3 (73) ] 


New rail-grinder train... 
takes off the rough spots. 


(Railway Track and Structures, June 1955.) 


The train comprises eight specially-designed grinder cars and a power Car. 
cars are equipped with control cabs, while others are remotely controlled from cab on 


adjacent car. 


Frank Speno Railroad Ballast Cleaning 


Company builds all-new nine-car_ train 
designed to grind the running surface 
of rail, out of face. As train moves 


along at about 2 m.p.h., 96 power-driven 
abrasive wheels, mounted on special truck 
assemblies beneath cars, grind out corrug- 
ations and other surface irregularities on 
both rails simultaneously. Built at a 
cost of around $ 500000, the train is 
owned and operated by Speno and is 
being made awailable to railroads on a 
contractual basis. 


« What is that thing? » queried one 
bystander. « Darned if I know! » replied 


Four of grinder 


Locomotive moves train along at about 2 m.p.h. 


a fellow sidewalk super-intendent as they 
watched a train of nine odd-looking cars, 
caboose and engine round a curve amid 
a shower of sparks and flying dust. As 
the dust cleared with the passing of the 
last whirring car, the shiny, polished 
surface of the rail revealed the answer. 
The « thing » was a rail-grinding train. 

Designed for out-of-face use in remov- 
ing corrugations and other minor imper- 
fections of the running surface of rail, 
the train was built and is operated by 
the Frank Speno Railroad Ballast Clean- 
ing Company, Ithaca, N. Y., a firm well- 
know for its work in the ballast-cleaning 
field. 
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The train is composed of eight specially- 
built grinder cars and an EMD _ power 
car. The grinder cars are an adapta- 
tion of similar cars developed by the 
Pennsylvania, which have been in regular 
use on that road for a number of years. 

The successful operation of the PRR 
rail grinder cars, and the apparent need 
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his company for rental to the railroads 
offered a logical solution to the problem. 


Lackawanna uses it first. 


The new train went into service early 
in March on the Lackawanna and _ has, 
since that time, been used on the Lehigh 


How grinding is done... Abrasive wheels, powered by 7 1%4-HP 
electric motors mounted on special « pony » trucks under 
cars, grind rail surface. 


for additional equipment of this type, 
indicated to the Speno Company that 
there was a market for commercial 


development of similar equipment. It 
was apparent that the expense of building 
a complete grinder train was the principal 
deterrent to more widespread use of rail- 
grinding practice. Frank Speno, Jr., pre- 
sident of the Frank Speno Company, felt 
that the development of such a train by 


Valley. Other roads are presently con- 
templating its use on their lines. When 
our reporter visited the train on the 
Lackawanna in late March, it was com- 
pleting out-of-face grinding operations on 
about 350 miles of main-line track. ‘This 
mileage had been completed in_ only 
24 days of operation, or an average of 
about 14 %4 miles per day. 


Most of the grinding on the Lacka- 
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wanna was done on the road’s multiple- 
track Hoboken-Buffalo line where traffic 
density is extremely heavy. The train was 
kept on. duty for an average of about 
11 h each day; however, due to the heavy 


Motors are tipped at angles from vertical to provide various 
grinding planes and maintain contour of rail head. 


traffic, it was able to spend only about 
7 h per day actually working. ‘The 
remainder of the time was consumed in 
going to and from tie-up points and 
in clearing trains which could not be 
detoured. The cost of grinding, includ- 
ing rental of the equipment, personnel 
for operating the cars and the work train 
to handle the equipment, has been run- 
ning less than $100 per mile of track. 
The practice of rail grinding out-of- 
face is not new to the Lackawanna since 
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that road has used the Pennsylvania 
erinder cars during recent years. In the 
future the road intends to continue a 
program of rail grinding as necessity 
requires. 

New rail to be ground. 
The Lackawanna plans not only to 


grind old rail but to grind newly laid 
rail as well. ‘The purpose in grinding 
the new rail, according to engineering 
officers, would be to reduce variations in 
rail height at joints due to extremes of 
mill tolerance and to remove mill scale 
and other minor irregularities in the 
surface before they have a chance to 
develop to a more serious degree. 
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Some of the advantages claimed for rail 
grinding are: elimination of irregularities 
which cause vibration in locomotives and 
rolling stock and increase the mainten- 
ance of such equipment; a smoother ride 
for passenger trains; reduced rail and 
joint maintenance; and reduced track 
maintenance effected by the reduction 
of vibration. Furthermore, Mr. Speno 
foresees, through the employment of a 
cycled program of rail grinding, the pos- 
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Fairmont Railway Motors, ince aalunese 
« pony » trucks are suspended from the 
underframe of the cars and are used 
to support the grinder motors. There 
are six Reliance, 7 '4-HP, 3600 r.p.m., 
440 V motors mounted on each truck, 
three over each rail. The motors are 
arranged in a straight line over the rail 
but can be tipped at angles so as to 
rovide various grinding planes on the 
rail-head surface. Each motor powers 


« Pony » trucks are raised from rail by pneumatic cylinders 
when not in use. Special locking devices hold trucks in place. 


sibility of adding considerably to the 
service life of rail. His reasoning is that, 
if surface imperfections can be eliminated, 
or at least held in check so that their 
“development is not so rapid, the life of 
rail would be extended indefinitely, the 
actual wear on the head then being the 
only critical factor. 


Cars built in Speno’s plant. 


The eight specially-designed grinder 
cars were assembled in Speno’s plant at 
Syracuse, N. Y. The car underframes and 
trucks were furnished by the Interna- 
tional Steel Company, Evansville, Ind. 
Each of the cars is fitted with two spe- 
cially-built « pony » trucks furnished by 


a 10-in by 1 %%-in  steel-back grinding 
wheel. 

The « pony » trucks can be raised and 
lowered from the rails by means of pneu- 
matic cylinders. When not in operation, 
the trucks are raised and locked into 
position by pins and toggle levers. ‘The 
grinder motors are each mounted in a 
cradle on the trucks and can move up 
or down in this cradle to give the desired 
pressure of the stone against the rail 
surface. This pressure is maintained 
at a constant level by means of two 
hydraulic-pneumatic cylinders, one on 
each side of the motor. Each motor 
weighs about 300 Ib., and if the motors 
were to bear with the full force of their 
weight on the rail, the pressure would 
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be too great; therefore, the cylinders on 
each side of the motor push upward so 
as to carry a portion of the motor weight 
and obtain the correct pressure of the 
stone against the rail. i 
During operation, the pneumatic and 
hydraulic controls for both the « pony > 
trucks and the grinder motors are handled 
by four operators. Every other one of 


a 


poms 


e o® 


Operation of train... 
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with the correct pressure against the rail 
surface. It has been determined that, 
when the motor is drawing about 6.9 amp 
of current, the grinding is most effect- 
ive. By adjusting the pneumatic-hydraulic 
pressure in the cylinders supporting each 
motor, the operator is able to maintain 
the desired 6.9 amp of current to each 
motor. 


Paging system permits relaying instruc- 


tions and warnings of approaching trains and obstructions 


to train personnel. 


the eight grinder cars is fitted with a 
cab at one end of the car. A control 
panel in each of these cabs _ provides 
pneumatic and hydraulic controls for rais- 
ing and lowering the trucks and motors, 
and electrical-circuit controls. Each oper- 
ator regulates the grinder assemblies on a 
cab-equipped grinder car as well as on 
the « idler »- car immediately ahead, 
which has no cab. 

Each of the control panels has 24 am- 
meters and a like number of air-pressure 
gages, one each for all the grinder motors 
operated from that panel. By watching 
the ammeters, the operator can determine 
whether each grinding stone is bearing 


If the ammeter reading on a particular 
motor should go up to say 7.5 amp, then 
the operator opens the air valve to the 
cylinders on that motor, thereby raising 
the unit slightly, reducing the pressure 
of the grinder wheel against the rail and 
lowering the current consumption of the 
motor. If the reading should become 
too low, then the pressure on the cylinder 
supporting the motor is reduced, thus 
increasing the bearing of the wheel against 
the rail and increasing the current load 
of the motor. 

The air-pressure gages on the control 
board also serve as a means of indicating 
whether the grinder wheel is operating 
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Train crew also maintains communication with engine and 
grinder-car operators through portable talk-back speaker. 


2-m.p.h. speed. 


Engineer has special speedometer to aid holding 
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at the desired pressure against the rail 
surface. It has been found that when 
an air pressure of about 20 psi shows on 
the gage, the stone is bearing at the 
proper pressure. 


How head contour is maintained. 


To obtain the desired head radius when 
grinding, the six grinder motors over each 
rail on each car are set at different angles 
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The total metal removed from the rail 
surface as the train passes is somewhere 
between 0.008 and 0.10 in. Two general 
types of grinding stones are used, one 
with coarse grit for removing metal 
rapidly, and the other with a fine grit 
for finishing. To permit the train to 
be operated in either direction, the coarse- 
grit stones are located on the center grind- 
ing cars while the cars on each end are 
fitted with the finer finishing stones. 


Power, control system... Power car, placed at one end of train, 
furnishes electricity and air for operation of grinder cars. 


with reference to the vertical plane of 
the rail. ‘The motor grinding nearest the 
gage side of the rail is tilted at the 
greatest angle from vertical and the motor 
grinding at the point nearest to the 
center of the rail head is in a vertical 


position. The other four motors are 
tilted at angles between these two 
extremes. Hand cranks are provided on 


each grinding unit to adjust them to the 
desired angle. With this arrangement on 
each car, and with a total of eight cars, 
it can be seen that there are a total of 
eight motors on each rail throughout the 
train which are grinding in the same 
plane. 


The train is moved along at about 
2 m.p.h. which has been found through 
past experience to be the most effective 
speed. At higher speeds insufficient metal 
is removed to eliminate imperfections in 
the rail surface, and at lower speeds too 
much metal is removed. The hydraulic 
and pneumatic control mechanisms are all 
set up so that, if the speed of the train 
falls below 0.9 m.p.h. the grinder wheels 
are automatically lifted from the rail. 
This is a safety precaution to prevent 
the stones from actually grinding a hole 
in the rail head in case the train is 
stopped without warning. To permit 
the locomotive engineer to maintain the 
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desired 2-m.p.h. speed, a special portable 
speedometer, calibrated from 0 to 5 m.p.h. 
is installed in the locomotive cab. The 
speedometer is activated by a tachometer 
generator attached to a « pony » truck 
of the grinder car nearest the engine. 


Additional men for lookouts. 


In addition to the four operators 
stationed in the control cabs two oper- 
ators are on duty on the ground at all 
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personnel are furnished by the Speno 
Company. 
Electrical power for operating the 


grinder motors, as well as compressed 
air for operation of the various pneumatic 
mechanisms, is furnished by the EMD 
power car. This car, which looks very 
much like a « B » road-locomotive unit, 
contains a 12-cylinder Diesel engine which 
powers a 440-V, 750-kVA main generator, 
a 440-V, 25-kVA auxiliary generator and 
a Gardner-Denver air compressor. One 


Control panels in cab-equipped cars have valves and gages 
for use in operating grinder assemblies. 


times. These men walk along the train 
looking for any mechanical troubles and 
keep an eye out for road crossings, 
switches, rail lubricators, etc., and give 
signals for raising and lowering the 
grinder motors when passing over these 
obstructions. ‘These men also « lock up » 
the grinder assemblies when grinding oper- 
ations are to be suspended for any reason. 
‘The railroad furnishes one man, in addi- 
tion to the train crew, for supervision 
of the grinding operations. All other 


section of the car is devoted entirely to 
electrical control panels. 

The power car is situated at one end 
of the string of grinder cars and electrical 
power cables and compressed air lines 
extend through the entire train. Con- 
nections between cars are provided by 
flexible cables and hoses. Electricity and 
air from the main lines extending to the 
power car are supplied directly to the 
control cabs on each of the four control 
cars, then distributed to the grinder 
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assemblies on the cab cars and to the 
remotely-controlled « idler » cars ahead. 
Electrical and pneumatic connections 
between the cab cars and their respective 
« idler » cars are also provided by flexible 
cables and hoses. 

The entire train, including the engine 
and caboose, is equipped with a paging- 
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adjustable floodlights are mounted on 
both ends of each cab. 

The operator cabs have large windows, 
double glazed with Duplate safety glass, 
on all sides. The extensive use of glass 
in the cabs permits the operators to 
observe operations all along and on both 


sides of the train. The cabs are fully 


Flexible hoses, cables transmit air, electricity between cars. 


speaker system with microphones and 
speakers mounted inside each control cab, 
and speakers on the outside wall of each 
cab. The caboose and engine are each 
supplied with a portable talk-back speaker 
unit. Instructions to the various grinder- 
car operators and train and engine crews 
and warnings of approaching trains, 
obstructions and the like are relayed over 


the speaker system. For night operations 


insulated throughout and each is equip- 
ped with a Fedders air-conditioning unit 
and a Chromalox electrical heater. Light- 
ing on the inside of each cab is furnished 
by an overhead incandescent fixture and, 
to eliminate glare at night, a desk-type 
fluorescent fixture above each control 
board. Each cab also has a steel work 
bench with a vise and shelves to use for 
general repair work and the storage of 
spare parts. 


{ 625 .142 (44) & 625 .18 (44) J 


The policy of the S.N.C.F. 


as regards sleeper supplies, 
_ by R. Levi, 


Directeur des Installations Fixes de la Société Nationale des Chemins de fer frangais. 
(Revue Générale des Chemins de fer, November 1954.) 


At the present time some 120 million 
sleepers are in use on the S.N.C.F.,, 
6 million of which are metal sleepers and 
2 million reinforced concrete. 


minimum any loosening of the track 
which impairs its quality. In the inter- 
vals between general overhauls, mainten- 
ance gangs are used to prolong as much 


Fig. 1. — Binding a split sleeper on the track, by the Delor process. 


At the present time, new sleepers are systematically bownd in the shops, 
up to more than one third of those supplied, so as to reduce the cost of this 
operation and prevent cracks that are begining from growing. 


When main lines are renewed, both 
the rails and sleepers are dealt with if 
possible. In this way, it is possible to 
make the best use of the high standard 
of work and excellent output of the 
mechanised gangs, and reduce to the 


as possible the life of the sleepers by 
various operations, such as: binding (*) 


(*) See Revue Générale des Chemins de fer, 
November-December 1941, p. 347, article by 
M. DELOR. 
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the ends of wood sleepers to prevent 
cracks loosening the wood round the 
thread of the coachscrews (fig. 1), restor- 
ing the part of the sleeper on which the 
rails rest, recutting the shoulders (fig. 2), 
adding packing pieces to holes in which 
the coachscrews no longer engage, drilling 
new holes (fig. 3), as well as replacing 
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meet its requirements, this would no 
doubt have followed a regular rhythm. 
But the upsets caused by the wars both 
as regards keeping up stores and carrying 
out the programme set have led to con- 
siderable fluctuations of about 5000000 a 
year. 

For a long time the French Railways 


Fig. 2. — Overhauling 


the fastenings on the classical type of track with 


ordinary coachscrews. 


The foreman (first on the left) marks the sleepers to be recut. 


The 


two following platelayers (to the right) unscrew the marked coachscrews which 


are loose in the wood and no longer bear upon the rail. 
recut the shoulders, one with a chisel, the other with an adze. 
man paints the newly cut wood to protect it against rot. 


The next two 
The next 
The last two, 


on the right, tighten up the coachscrews. 


single sleepers which have worn premat- 
urely. On secondary lines, it will be 
found necessary to replace a greater num- 
ber of single sleepers than on the main 
lines, as the rails on such lines last longer. 

The sleeper requirements can therefore 
be divided into two parts, which are in 
fact equal, corresponding to the con- 
tinuous main overhaul work and_ the 
scattered maintenance work. 

If the $.N.C.F. had always been able 
to obtain sleepers without difficulty to 


have carried out trials with two substitutes 
for wood sleepers: metal and reinforced 
concrete. 

In these trials the rails were supported 
directly on the sleepers, according to the 
current French practice, where the use 
of metal bearing plates is avoided as far 
as possible, as this considerably increases 
the cost of the permanent way. 

Under these conditions, metal sleepers 
which give good results on lines with 
relatively little traffic, give poor results 


he 
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with heavy loads or high spéeds. If this 
is to be overcome, much heavier sleepers 


will have to be used, or else they will 


have to be fitted with bearing plates, 
which will make them much more 
expensive than wood sleepers. On the 
other hand, the metal sleeper, which 
again cannot be used on lines with track 
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that metal sleepers offer considerable 
resistance to transverse stresses, so that 
the gauge of the track remains very 
constant. They have therefore consider- 
able technical advantages on lines with 
many small radius curves, where such 
transverse stresses are considerable and the 
speeds moderate. 


Fig. 3. — Tightening up the fastenings. 


This is the second operation which completes the overhaul of the fastenings. 


The loose coachscrews after tightening up are marked. 


The foreman decides 


what is to be done: drilling another hole and stopping up the old hole or 


stopping up the old hole and drilling out the plug. 


The two platelayers 


on the right are doing the final tightening up. 
Other methods can be used in certain cases: putting in packings to strengthen 
the grip of the coachscrews, using metal sheaths or eyelets, etc. 


Such repairs require skilled labour. 


short lived. 


circuits, does not give the same quality 
of layout, which is another obstacle to 
its use on high speed lines. 

On the other hand, it has been recog- 
nised that wherever the strength of metal 
sleepers is not affected by the severity of 
the traffic, they are very little affected 
by the weather, so that the maintenance 
of the track as a whole is very much 
reduced. In addition, it is indisputable 


Unfortunately the effects are very 


As regards reinforced concrete sleepers, 
in the past opinions have been very 
divided, and several railways have hesit- 
ated to use such sleepers extensively; in 
fact, they have given rise to much cri- 
ticism as regards the fastenings and the 
joints in particular. 

Finally, it must be recognised that the 
wooden sleeper cannot claim to have 
nothing but advantages; if it can be 
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agreed that its life is about 25 to 35 years, 
with a down grading round about the 
20th year, it must also be recognised that 
long before this time a considerable pro- 
portion of the sleepers will no longer be 
in service (through rotting, splitting or 
being burnt). 

It is however agreed from the above 
that the wooden sleepers is really the only 
one that is any good for important lines, 
and as a rule is more advantageous than 
its substitutes, owing to the great dif- 
ference in price between them. However, 
on very twisting lines with curves of 
small radius, it would appear better to 
use metal sleepers. 


The S. N.C. F. had therefore no legitim- 
ate reason for modifying the principles 
arising from the above remarks, but 
circumstances have obliged them to do so. 


Since the last war, in fact, the timber 
market has undergone many profound 
changes which can have a _ dangerous 
effect. upon the amount of - sleepers 
manufactured. These are made either 
from relatively small trees or from the 
offcuts formerly available after industrial 
manufactures, which consequently were a 
by-product of the forestry industry; but 
new uses found for timber and _ technical 
progress means that there is now less 
waste; on the other hand, these two 
causes are contradicted as far as the total 
consumption of the country is concerned. 


Although at the present time it is 
difficult to pass any judgment on _ the 
regime that might be established under 
new circumstances, the above may explain 
the very great variations that occur in 
the wooden sleeper market. That part 
of the annual thinnings from the forest 
which were automatically used for sleepers, 
formerly of the order of 8 %, has irrevoc- 
ably declined, and as regards the 
remainder, there is competition between 
the manufacturers of sleepers and other 
products. ‘The volume of wooden sleepers 
offered is therefore largely influenced by 
the market in other sectors. 
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The fluctuations recorded during the 
last few years therefore give us some idea 
of what may occur in the future as a 
result of new uses being found for wood, 
in the chemical field for example, com- 
peting with other materials, especially 
metals in the construction and fabrication 
of furniture. To make the problem clear, 
we may say that the number of white 
wood sleepers delivered in 1951 was only 
half the number offered for the same 
year and one third of the number 
required for the present year. 


The problem it twofold: it covers both 
the amount of sleepers delivered and their 
cost. The solution must also therefore 
be twofold; the regulating of both quan- 
tities and prices can only be obtained by 
using other substitute kinds of sleepers 
at the same time. 

Luckily, technical progress has resulted 
in the perfecting of the prestressed con- 
crete sleeper since the war, as well as 
combined sleepers which can be used as 
substitutes. 

Prestressed concrete sleepers had already 
been used on the British Railways. The 
S.N.C.F. asked that great expert in 
prestressed concrete, M. Eugéne FReyssIner, 
to interest himself in the question, and 
then gave an order for the first formula 
for prestressed concrete sleepers. From 
this, 250000 were manufactured between 
1948 and 1951 which appear to be satis- 
factory on the whole but the technique of 
which has now been superseded. 

The studies made by the Engineers 
of the S.N.C.F. then led to a model 
which was patented in the name 
of the S. N. C. F. and two Engineers 
(Messrs. VateTrE and WEINBERG) who 
designed it, the S.N.C.F.-V. W. sleepers. 
The first of these sleepers were laid in 
1950, but it was only at the beginning 
of 1953 that they were laid on a large 
scale on a line of some importance : 
Bourges to Montlucon. It will be some 
time before it can be decided whether 
these sleepers can be used on lines with 
a greater number of trains. 
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As indicated in a previous number of 
the Revue Générale (*), the doubly elastic 
fastening was designed to avoid the 
impact blows which rolling loads might 
exert on the concrete. 


On the other hand, the creation of 
these fastenings led to the idea of a 
sleeper the concrete parts of which are 
designed to carrying the fastenings so 
that the causes of defects in certain 
previous types are eliminated (fig. 4). 
The sleepér in question was patented in 
the name of the S. N. C. F. and the 
Engineer (Mr. Sonnevitte) who designed 
it; the R.S. sleeper of which there are 
now 1150000 in France. 


There is also the Lavat sleeper (longrine 
LavaL), the first extensive use of which 
goes back about 5 years, which is still 
being improved. These are reinforced or 
prestressed concrete components arranged 
longitudinally under each rail, supporting 
it at several points (fig. 5). It would 
appear that this type of support may very 
shortly compete with the different types 


of sleepers. 
* * * 


As regards sleepers made of substitute 
materials for wood, the following tech- 
nical conclusions have been arrived -at: 


1) as regards the R. S. sleeper, the cost 
of which including laying in the track 
is approximately the same at the present 
time as that of wood sleepers laid on main 
lines, but 15 to 20 % higher on other 
lines, this can already be compared from 
every point of view with wood sleepers. 
It may even be thought that this is the 
best sleeper to use on average lines (prov- 
ided they are not fitted with track cir- 
cuits) laid with long rails, as this is 
particularly suitable for heavy sleepers. 

On the other hand, the robustness of 
this sleeper makes it possible to hope 


(1) Revue Générale des Chemins de fer, 
November 1952: Fastening the rails to the 
sleepers. Five years of experience of doubly 


elastic fastenings. 
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for an appreciable reduction in mainten- 
ance costs, which should facilitate the 
reorganisation of the maintenance as a 
whole, the only way in the future of mak- 
ing further savings in the maintenance 
of the track; 


mixed 
sleepers on the Amiens-Rouen line. 


Fig. 4, — Old « Vagneux » type 

In spite of the well known defects of fasten- 
ings by coachscrews, with wooden bearing 
plates between the rail and the concrete, the 
blocks of these sleepers are still standing up 
very well in spite of their age (date of manu- 
facture : January 1930). 


2) it is too early to decide if prestres- 
sed concrete sleepers can replace (from 
the technical point of view) wooden 
sleepers on main lines; it will require 
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several years to come to a definite deci- 
sion on this point. But it is already 


certain — a point we shall return to 
later on — that these sleepers are costly 
and their technical success alone will 


not enable them to compete with wood 
sleepers; 


3) the metal sleper remains a necessity 
on lines with many curves used by heavy 
locomotives which exercise a marked 
transversal stress on the track. 


Fig. 5. — Track laid on reinforced concrete 
« Laval » girders (longrines Laval). 


The rails are kept at the correct gauge and 
cant by means of cross ties made of old bent 
D.C. rails. The rails are welded into long 
lengths and fixed to the concrete by double 
elastic type fastenings. (Paris-Soissons line, 
near Crépy-en-Valois). These girders are laid 
on gravel to facilitate levelling operations. 


These qualitative considerations must 
be completed by economic comparisons. 
To make the relations between the dif- 
ferent sleepers clear, we will begin by 
indicating below the total costs at the 
present time, obtained by adding the cost 
of buying the sleeper, including all 
manufacturing costs, transport, — storing, 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


OcTOBER 1955 


bearing plates and the fastenings, as well 
as handling and laying. 


A — Hard wood 
without 


laid 
plates 


sleeper 
bearing 


with ordinary fastenings 2820) taekte 
B — Hard wood sleeper laid 
with bearing plate and 
ordinary fastenings 3 220 fr. fr. 
C — Hard wood sleeper laid 
with elastic type fasten- 
ings (1/4 with bearing 
plates) pies hei ease .0V Regeere 
D —R. S. sleeper with elastic 
type fastenings : 3 830 fr. fr. 
E — Metal sleeper without bear- 
ing plate Sts A120 vfigaate 
F — Prestressed concrete sleeper 
with elastic type fasten- 
ings : 5 100 fr. fr. 
The comparison should be - slightly 
revised in order to take into account 


certain supplementary factors; on the one 
hand, wooden sleepers are often liable to 
get burnt .on lines run over by steam 
locomotives, which means an additional 
cost which can be taken as an average 
of 50 fr. fr. on the whole of. the lines 
of the S.N.C.F.; on the other hand, 
with the same thickness of ballast under 
the sleeper, the R. S. sleepers, metal 
sleepers and prestressed concrete sleepers 
require respectively 0.110 m*, 0.200 m‘ 
and 0.110 m* less ballast than wooden 
sleepers. The table of capital costs after 
making these adjustments becomes : 


A — 2870 fr. fr. 

Be = seer ul beer: 

CG — 3 420 fr. fr. 

Drs UL erence 

E — 3 920 fr. fr. 

F — 4990 fr. fr. 
Account must also be taken of the 
longer or shorter period after which 


replacements will be required. The usual 
accountancy calculations show that if the 
rate of interest is 5 %, the capital needed 
to assure the renewal of a given amount 
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every 30 years is equal to 0.301 of this 
amount; for a period of 40 years, this 
fraction is reduced to 0.166. 


For the sake of simplicity, we will take 
it that the value of the reusable material 
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it up, and consequently we will take the 
fractions 0.301 or 0.166 of the sums given 
above in order to ascertain the capital 
required for future renewals. 

The annual capital costs for the dif- 


taken up will pay for the cost of taking Bae cee OF psleePer eo uty: 28 
A — Life 30 years: 5.% (1.301 x 2870) = 186.7 fr. fr. 
B — Life 30 years :5.% (1.301 x 3 270) = PAC TA aoe tke 
C — Life 40 years: 5 % (1.166 x 3720) = 216.8 fr. fr. 
De Late 30) years; 595) (1-300 x 5'420)0 = 5 PHBE se HRs 
EF — Life 40) years: 5 % (2166 x 3.920) = . . PPA (O) tes, Nae 
D — Life 30 years: 5 % (3720 + 0.301 x 2870) = pooeeeits Li. 
E — Life 30 years: 5 % (3 920 + 0.301 x 3270) = AoA sie Be 
F — Life 40 years: 5 % (1.166 x 4990) = 48 TAO area 
F — Life 30 years: 5 % (4990 + 0.31 x 3270) = 300) 2. itr. 


If this comparison is carried further to 
cover the capital invested, it appears that 
concrete sleepers are merely a means of 
supplementing or completing the supply 
of hardwood sleepers, a substitute which 
is either rather more expensive, or a little 
cheaper after 30 or 40 years. 

However, the general use of double 
elastic type fastenings and the great exten- 
sion of very long welded rails has put a 
completely different aspect on the ques- 
tion. The great savings due to both these 
modern techniques in association are so 
great (7) that they condemn the use 
of wooden sleepers with ordinary type 
fastenings (A and B) on the main lines 
for supporting short lengths of rails with 
fishplate joints. These joints alone 
account for about 30 % of the mainten- 
ance costs for the permanent way. As 
for hard wood sleepers with ordinary 
coachscrews, these involve heavy expenses 
for checking over and tightening up the 
fastenings. 

For these reasons, a comparison of the 


() See Revue Générale des Chemins de fer, 
October 1953, p. 529: Long welded rails. 
Extension of their use in France. 


working costs on important lines only 
leaves the field open to sleepers capable 
of carrying long welded rails, fitted with 
double elastic type fastenings. Even if 
supplies of hard wood sleepers remained 
normal, as well as the prices, and in every 
case where technical considerations (such 
as the layout of the line) do not dictate 
the solution, the choice between wood 
and concrete will be largely influenced by 
the observations made on the cost of 
maintenance. 


Perhaps the solution will be to use dif- 
ferent types of sleepers according to the 
expected life of the rails, the latter being 
a function of the amount of traffic, so 


that the sleepers will not have to be 
renewed in the period between two 
mechanised renewals of the complete 
track. 


These considerations therefore justify the 
development of new technical formulae, 
such as concrete or prestressed concrete 
sleepers, concrete girders (longrines), etc., 
the economic advantages of which are 
not yet obvious at the present time but 
which may be found of great importance 
in a few years time. 


NEW BOOKS AND PUBLICATIONS. 
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Dr. Ing. G. Di RAIMONDO, General Manager of the Italian State Railways. — Uno sguardo 
alle attivita delle F.S. nell’anno 1954. (A review of the activities of the Italian State Railways 
in the year 1954.) — Extract from the review Ingegneria Ferroviaria, No. 1, Jan. 1955. — 
One brochure (8 3/4 x 11 1/2 in.) of 38 pages, with 48 figures. — 1955, Roma, Ingegneria 


Ferrovaria, Piazza Croce Rossa. 


Sorely stricken by the war, the Italian 
Railways rapidly rose from their ruins. 
The note from the General Manager 
describes the restoration work carried out 
during 1954, together with the modernisa- 
tion programme, whilst the railway con- 
tinued in operation. 

In works and buildings, particular men- 
tion is made of the large bridges finally 
re-built with the idea of allowing them to 
take heavier trains. With the same object 
in view, the permanent way has been 
renewed in a stronger form. ‘The report 
also mentions the various improvements 
made to the different lines and to a certain 
number of stations, and in_ particular 
accommodation for the staff. 

The electrical installations include new 
substations for electric traction, central 
control of the signals, telecommunication 
lines, lighting and the transmission of 
current. 

The chapter on the rolling stock indicates 
the chief innovations made in the case of 
the traction engines and passenger stock. 

Better timetables have been introduced 
for both the passenger and freight services. 

From the commercial point of view, the 
report analyses the evolution of the traf- 


fic, the steps taken as regards competi- 
tion and the various improvements to the 
services. 


Rationalisation measures have lightened 
the task and cost of the stores department. 


In the accounts departments, various 
measures of simplification have been taken 
for the benefit of clients. The cost of the 
various kinds of transport have been cal- 
culated. 


describe the numerous 
staff and health de- 


Two chapters 
activities of the 
partments. 


The Research Institute has extended its 
activities to cover a great many very varied 
questions. 

In the final chapter, the authors sums 
up in a few figures the constitution and 
production of the undertaking. He shows 
that the F.S. have been able to meet the 
increasing traffic requirements and_ that 
the programme now being carried out 
should result in the financial stability of 
the system and make it well adapted to 
the characteristics of the country and the 
requirements of the national economy. 


E. M. 


OCTOBER 1955 
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Dr. Ing. Vito PERRONE, Inspecteur Général Supérieur de la Motorisation Civile et des 
Transports concédés. — La Ferrovia Metropolitana a Roma. (The Rome Metropolitan 
Railway ). — Reprinted from the review Trasporti Pubblici. Three volumes (7 7/8 x 11 1/2 
inches) 150 pages in all, copiously illustrated. — 1952/1954, Roma, Istituto Poligratico 


dello Stato. 


The Metropolitan Railway of Rome 
owes its existence to the idea of linking up 
the centre of the city with the district in 
which the Universal Exhibition planned 
for 1942 was to be held. The new line was 
later called upon to serve and encourage 
the expansion of the Exhibition district 
lying to the south of the Eternel City. 
Everyone knows why the Exhibition was 
never held, but the idea of a Metropolitan 
Railway was taken up again after the war, 
as its usefulness appeared sufficiently jus- 
tified not only by the service of the new 
district but also on account of the import- 
ant internal traffic. 

The three volumes devoted to a descrip- 
tion of this remarkable work are a com- 
plete monography. 

The First Part, covered by two volumes, 
relates to the line properly speaking. It 
contains notes on the legislation and acts 
of concession, a description of the layout 
(the line already built and future exten- 
sions), the cost of the work, the traffic 
expected, the operating programme and 
the expected economic results, the chief 
characteristics of the line, the stations, the 
chief difficulties encountered whilst the 
work was being carried out, as well as the 
very interesting archeological discoveries 
made while the work was being done. 

There are a great many gradients on the 
line which starts from the Central Ter- 
minus Station of Rome and runs south 
alongside historical buildings to reach the 
plain where the exhibition was to have 


been held, across which it runs to a 
terminal freight station. It is 6090 m 
(3.72 miles) long underground and 5 420 m 
(3.23 miles) in the open. 


The numerous plans and _ drawings 
included in the text give very complete 
details about the work carried out on the 
line at the most dangerous places. 


The Second Part relates to the equip- 
ment of the line and the rolling: stock. 
Amongst the chapters mention must be 
made of : electrification, the rail motor 
coaches, the signalling, the telecontrolled 
substations, the telemeasures, the central 
equipment, the telephone, the lighting in 
the tunnels, the completion of the stations 
and the approaches thereto. Here again 
the author gives copious plans and draw- 
ings to show all the most characteristic 
arrangements of the fixed and moveable 
equipment. 


This very brief summary can _ only 
give a very incomplete idea of Mr. Vito 
Perrone’s beautiful book, which is worthy 
of the bold technical achievement it des- 
cribes. Built under the City of the Seven 
Hills, winding and bending amongst his- 
torical monuments, the Rome Metropolitan 
must of necessity have certain absolutely 
original features. The engineer will be 
thrilled by the ingenuity and boldness of 
the arrangements adopted as well as by the 
ultra modern conception of the equipment. 


KE. M. 
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LAMALLE (Ulysse), Directeur général honoraire de la S.N.C.B., professeur du cours de 
Chemins de fer a l’Université de Louvain, and LEGEIN (F.), Ingénieur en chef aux Chemins 
de fer de l’Etat belge. — La Locomotora. Manual practico para los maquinistas y fogoneros. 
(The Locomotive. Practical handbook for drivers and firemen.) — Translation by Antidio 
LAYRET, Industrial Engineer. — Second edition, revised and increased in conformity 
with the 4th Belgian edition. — One volume (5 3/4 x 9 in.) of 680 pages with 812 figures. — 
1954, Barcelona. Editorial Gustavo GILI, S.A., Calle de Enrique Granados, 45. 


The two authors of this work are well 
known to readers of this Bulletin. ‘Their 
book: The locomotive. Detailed Descrip- 
tion of its components, which goes back 
to 1913, was rapidly taken up by railway- 
men. ‘The fourth edition, on which this 
second Spanish translation is based, was 
reviewed in these pages in September 1948. 

It is not necessary to go into the causes 
of the success of Messrs. LAMALLE & LEGEIN’s 
work again. Addressed to the locomotive 
crews and maintenance men, it collects 
together in a most accessible form theore- 
tical and practical information. No equip- 
ment, no component is left unmentioned, 
so that it is a complete guide and most 
invaluable aid. 

It might be wondered whether, in view 
of the extended use of other methods of 
traction, these studies on the steam loco- 
motive are still of value. But electric trac- 
tion and Diesel traction, in spite of their 
qualities and the improvements made to 
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them, have not completely vanquished 
steam. The latter still holds an important 
place in many countries, whilst awaiting 
new progress, and continue to render great 
service. 

On the other hand, the steam locomotive 
has not gone unimproved. New devices 
have improved its output, increased its 
power, and strengthen its reliability. 

It is to the credit of the authors to have 
profited by each new edition to make addi- 
tions to their work, the interest of which 
has been shown by experience. ‘The last 
bringing up to date has been done by 
Mr. LaMALLe since the unfortunate death 
of Mr. Leceinx. The bases of the original 
work remain, but the additions have been 
so many that it is practically a new book. 

The translator has done his work well 
and has given his readers a book worthy 
of the most recent conquests of the modern 
steam locomotive. 

E. M. 


Dr. P. BOENDER. — Die Niederlindischen Eisenbahnen als kommerzielles Unternehmen. 
(The Netherlands Railways as a business undertaking.) — Lecture given to the Institute of 
the Science of Transport at the University of Miinster on the Ist October 1954. — One 
brochure (6 x 9 in.) of 28 pages. — 1955, Gottingen, Verlag. Vanderhoeck & Ruprecht. 


(Price : DM 2.50.) 


Since the Ist January 1938, the Nether- 
lands Railways have been amalgameted 
into a single undertaking. ‘The Company 
is legally a private share holding company, 
although all the shares are held by the 
State. 


The result of this statute has been to 
give the railway much greater freedom and 
enable it to be managed as a_ business 
undertaking. The State naturally retains 
its right of supervision as the public 
authority. The timetables and tariffs are 
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subject to approval. In addition, as share- 

holder, the Ministry of Communications 
has to intervene whenever for example 
there is question of participating in other 
undertakings or important extensions to 
the technical equipment. 


In this way, the Netherlands Railways 
are in a somewhat different position to the 
other European railways which are nearly 
all directly operated by the State. 


This study of Mr. Boenper is intended 
to examine how the Management of the 
amalgamated railways has managed to 
profit by the methods left to its discretion 
and what results have been obtained. 


The author explains the policy of the 
State as regards the different carriers. This 
may be put as five principles, amongst 
them the equal rights of all methods of 
transport and undertakings. It is on this 
basis and on the resulting commercial free- 
dom that the activities of the railway can 
develop. 

The various sectors are reviewed: the 
price policy, the organisation of both pas- 
senger and freight trains, the passenger 
stock, participation in other methods of 
transport. 
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Electrification and the use of railcars 
have resulted in improved comfort and 
increased speed. 


The Company has been at pains to 
advise its clients of the services at their 
disposal. It has created an economic service 
responsible for relations with consignors 
and for investigations into any improve- 
ments considered necessary. 


In spite of its condensed form, this work 
mentions many reforms introduced with 
the object of improving the financial posi- 
tion of the railway whilst serving the gen- 
eral economy of the country even better. 
We will only mention the organisation of 
the parcels traffic, the use of electric loco- 
motives to haul goods trains by night and 
passenger trains by day, and spaced time- 
tables for the passenger services. 


The author reports an increase in the 
receipts due to the express passenger trains 
introduced in 1949, and a still greater 
increase in the short distance traffic. 


Special mention is made of the intimate 
collaboration between the railway and an 
associated firm for the transport of parcels 
by road. 

E. M. 


Dr. Werner HAUSTEIN, Head of the Legal Department of the Central Administration 
of the German Federal Railways. — Die Freiheit im Internationalen Verkehr. (Liberty in 
International Traffic). — Volume 6 of the collection « Die Bundesbahn ». A cloth bound 
volume (5 1/2 x 8 1/4 in.) of 140 pages. — 1955, Darmstadt, Carl Rohrig, Verlag OHG, 


Stephanstrasse 8. (Price : Dm 12.—.) 


Liberty in international traffic is a 
subject which has multiple aspects. Because 
it is less a question of complete liberty 
~ than of the shackles which impede it and 
the combined measures intended to avoid 
the too numerous restrictions which still 
restrict exchanges of traffic. When it is con- 
sidered that transport has to respect the 
internal legislation of the country through 
which it runs it is obvious that the pro- 
blems to be solved are often very complex, 
quite apart from the customs barriers. 


On the other hand, various methods of 
sending forward are used for exchanges of 
traffic. In addition to the transport of per- 
sons and goods carried by the railway, the 
road, internal waterways, maritime naviga- 
tion and airlines, there is also the trans- 
mission of ideas and news by means of the 
post, telegraph and wireless wave lengths. 


The author has dealt with all these pos- 
sibilities of communication and, naturally 
he has not neglected the question of com- 
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petition which exists more or less freely 
between the different methods of transport. 


Dealing with the matter from the point 
of view of all possibilities of exchanges and 
transport on the international plane, the 
author reports the genesis of the treaties 
and conventions passed between States and 
analyses them, often quoting lengthy 
extracts. He also mentions the great Inter- 
national Transport Unions and defines 
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their work of facilitating relations between 
different peoples. 


At the end of the work there is a list 
of the multilateral agreements passed in the 
field of international traffic law. In each 
case the place and date is given, the date 
upon which it came into force and the 
publication where the official text can be 
found. 

eM. 
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World Railways 1954-55. A world-wide survey of Railway Operation and Equipment. Third 
edition. Composed and published by H. SAMPSON. — One volume (8 3/4 x 13 in.) of 
462 pages, with numerous illustrations and maps. — 1955, London, WI : Sampson Low’s 
« World Railways » Ltd, 25, Gilbert Street. (Price : £ 4.4.0 net). 


This third edition has appeared two 
years after the last one which shows the 
interest taken in the work by engineers and 
many industrialists engaged in making rail- 
way material. 

The book has been brought up to date 
to take account of progress made in the 
meantime. 


Information about old traction and 
transport material has been left out in 
order to leave room for new chapters, such 
as those dealing with Metropolitan Rail- 
ways, the builders of rolling stock, Diesel 
locomotives, and a series of articles describ- 
ing ultra-modern applications. 


The section dealing with Metropolitan 
Railways gives full details about existing 
lines, with maps, and about proposed lines. 
The manufactures of a great many firms 
are described in detail. A very great 
diversity of traction locomotives use Diesel 
engines. ‘The four articles which end the 
book deal with air conditioning in pas- 
senger coaches, electrification using indus- 
trial 50 cycle frequency, Talgo trains and 
disc brakes. 


Throughout the book will be found 
proofs of the efforts made by railway oper- 
ators to make their railways more efficient 


and more economic. In this order of ideas 
mention may be made of: the constitution 
of the track and maintenance methods, signal- 
ling and telecommunications, the equip- 
ment and organisation of marshalling yards, 
the standardisation of wagons, quick release 
wagons, sending road vehicles by rail. 


Whatever the importance of these ques- 
tions, however, they are all dominated by 
the question of the traction engines. On 
the two chief competitors of steam: elec- 
tric traction and Diesel traction, the reader 
will find much information tied up with 
the realisation already made and_ the 
designs under trial, together with detailed 
descriptions of the stock in service. 


Mention must also be made of the gas 
turbine locomotives, a large number of 
which are in service on the Union Pacific 
Railroad (described in the 1952-53 edition) 
and others in England and France. 


All railways of any size are mentioned 
in World Railways together with the con- 
stitution of the undertaking, the layout and 
profile of the lines, the construction of the 
track, the traffic, the method of operating, 
the mileage and the composition of the 
rolling stock. 


These few lines only give a feeble idea of 
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the very considerable amount of informa- 
tion collected together in this volume. It 
is very copiously illustrated, particularly 
with maps of the railways, gauges and load- 
ing gauges, and the most noteworthy 
examples of traction and rolling stock. 
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« World Railways » is a precious work 
of reference for all those interested in the 
railway: the engineer, the operator, the 
builder and the supplier of various 
materials. 

BE. M. 


Diesel engines. — Their industrial application. — Special edition (December 1954) of Technique 
Moderne. One volume (9 1/2 x 12 in.) of 112 pages, illustrated. — 1954, Paris, Dunod, 
Publisher, 92, rue Bonaparte. (Price : 850 rir) 


The Diesel engine is now so widely used 
that a study of its evolution and its pos- 
sibilities could not fail to be of the greatest 
interest. Technique Moderne has given 
its readers in this special number a series 
of articles from the pens of authors qua- 
lified by the position they hold in industry 
or teaching. 

Preoccupied above all with the choice 
and utilisation of the engines, the authors 
have not wished to go into the funda- 
mentals of the problems concerning the 
physiology of this way of producing power. 
But they have brought out the improve- 
ments which have made the internal com- 
bustion engine a well designed and well 
tried engine. They have also pointed out 
the reasons for its widespread use : the fact 
that it is self-contained, its massive power 
and its high output. 

Amongst the numerous applications con- 
sidered are railway traction, standby gen- 
erator sets, electric power stations, motor 
compressors and marine engines. 
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From the point of view of its construc- 
tion, mention may be made of an article on 
the evolution of the injector and another 
on superheating. Under the same heading 
may be included the articles describing the 
very powerful engines and those of average 
power which are air cooled. 


The question of the oils to use and 
lubricants are the subject of three articles 
which will be much appreciated by oper- 
ators. These will also derive much profit 
from a report on the very important ques- 
tion of the maintenance of Diesel engines. 


We may also mention a study. on the 
elastic link between the Diesel engine and 
driving engine considered in terms of indus- 
trial applications, on marine engines and 
locomotives. 


This work can be recommended to buil- 
ders, industrial firms using Diesels, and the 
staff responsible for driving and maintain- 


ing them. 
E. M. 


~ Bulletin Annuel de Statistiques de Transports, 1953. (Annual Bulletin of Transport Statistics, 
1953.) — Published by the Economic Commission for Europe. Transport Division, United 
Nations, Geneva. — One volume (8 1/4 x 11 in.) of 132 pages with diagrams and maps. 


This is the fifth Bulletin in this series, 
the year 1949 being the first covered by the 
investigations of the Commission. 

It contains statistics relating to three 


methods of transport: rail, road, inland 
waterways and maritime ports. 

The data collected are compared with 
similar data for 1949 and, often when the 
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variations are considerable, with those of 
the intermediate years. 

The work is divided into four chapters : 
the traffic, the systems, the rolling stock, 
the use of the stock. 

The statistical tables are of two kinds: 
the principal tables grouped together at 
the end of the book and tables inserted in 
the text, more restricted in matter, to stress 
certain factors considered to be of par- 
ticular interest. 

The text gives a commentary calling 
attention to the comparative results of the 
years under consideration, with a study of 
the circumstances which affected transport, 
and appreciations of the steps taken and 
the projects under consideration. 


In general the statistics show in figures 
facts of real interest from the point of view 
of the evolution of transport and economy. 


During the period studied, economic 
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activity was intense and _ production 


increased. 

We can read in the first chapter the 
remarks of the Commission on the march 
of traffic (passengers and freight) and on 
the development of road transport. 


The second chapter throws into relief 
the progress of electrification of the rail- 
ways, the falling off in steam traction and 
the more or less complete cessation of the 
building of new lines. 

In the third is given the influence of 
the new techniques on the composition of 
railway rolling stock. 


In the fourth, which deals more particul- 
arly with the railway, will be found the 
tangible results of the efforts made to 
obtain a better user of both the lines and 
the stock and a general increase in pro- 
ductivity. 

E. M. 


Dr. Ing. habil. W. SCHMITZ. — Englishes Worterbuch fiir Eisenbahnsignalwesen und Fern- 
meldetechnik. English-Deutsch. Deutsch-English. (Dictionary for Signalling and the Technique 
of Telecommunications. English-German. German-English). — Two volumes (4 1/2 x 6 1/2 in.) 
of 246 and 202 pages respectively. — 1954, Franckfurt a. M., Dr. Arthur Tetzlaff, Verlag, 


Niddastrasse, 64. 


Working the track equipment and signals 
by means of fluids has long been current 
practice on the railway. After trials and 
applications using fluids of various kinds, 
sometimes in combination, the simple solu- 
tion of control by electricity alone was 
arrived at. We are now in the period of 
improvements and extensions to _ this 
practice. 


Thanks to the immense possibilities of 
electricity, the search for economy and the 
desire to shorten the time of working has 
led to astonishing progress being made in 
this field. 


The result is a very varied special tech- 
nique. 


The work to be done has led to the crea- 


tion of new equipment for which new 
names had also to be found. Even different 
combinations of equipment gave rise to a 
need for terms which did not exist in cur- 
rent technical language. 


It will therefore be readily understood 
that the ordinary technical dictionaries, in 
spite of their great usefulness, are of too 
general a character to be of great assistance 
in the case of signalling. 


The object of the author has been to 
provide for students at the German Tech- 
nical Institutes and Signalling engineers 
a work which would make it easier for 
them to read the copious English and 
American literature on this subject. 


Owing to the close relationship between 
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signalling and telecommunications and the 
important part played by the latter in the 
working of a railway, the author has 
included in his work all the terms relating 
thereto. 


To keep the size of the dictionary 
within reasonable limits, words whose 
_ meaning is impossible of misinterpretation 
have been left out. 

Reading these two volumes, we are con- 
stantly struck by the fact that terms com- 
posed of words in current use often have 
a special and well determined meaning 
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when applied to signalling. The useful- 
ness of such a dictionary lies in the fact 
that it makes available a literature which 
otherwise would be a closed book to any 
readers who lacked the necessary inform- 
ation. 

Signalling being in a state of constant 
evolution, this second edition has been 
improved by the addition of further words 
the need for which has been shown by 
recent applications. 

Re Me 
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I. — BOOKS. 
1955 385 (08 (675) 
In French. OFFICE D’EXPLOITATION DES TRANSPORTS 
COLONIAUX (OTRACO). 

Rapport 1954. 
955 624 9 Bruxelles, OTRACO, 101, avenue Louise. Une bro- 
ES (L chure (22 x 29 cm) de 58 pages, avec tableaux, graphi- 

(L.). ques et photos hors texte. 


‘alcul des ossatures des constructions. Détermination 
la sollicitation des éléments constituant les ossatures. 
sruxelles, Centre Belgo-Luxembourgeois d’Informa- 
1 de l’Acier, 3, rue de la Science. Un volume. (20 
27 cm) de 384 pages, avec de nombreuses figures. 


a5 744 


JUET (R.) & DUBUISSON (B.). 

‘ours de dessin topographique. 

aris, Eyrolles, éditeur, 61, boulevard Saint-Germain. 
volume (16 x 25 cm) de 180 pages, 116 figures, 1 
-s-texte en dépliant. (Prix : broché, 980 fr. fr.) 
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SILLON (G.). 

Sours d’électrotechnique. III® Partie : 
jues, réseaux, applications diverses. 
Paris, Dunod, éditeur. VIII-568 pages (16 x 25 cm) 
¢ 528 figures. (Prix : broché, 3 600 fr. fr.) 


Centrales élec- 
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[LDT (P. M.). 

Les moteurs Diesel 4 grande vitesse pour |’automobile, 
sronautique, la marine, la traction sur rail et les 
jlications industrielles. 5° édition. 

aris. Dunod, éditeur, 92, rue Bonaparte. Un volume 
ié (16 x 25 cm) de XVI-464 pages, avec 291 figures. 
ix : 2900 fr. fr.) 


1955 625 .28 (493) 


Journées Internationales de la Traction dans les Chemins 
fer, Liége (avril 1955). Numéro spécial (Juillet, 1955) 
la Revue Universelle des Mines. 

Liege, Revue Universelle des Mines, 22, rue Forgeur. 
1 volume (210 x 297) de 150 pages contenant les 
rapports présentés par des spécialistes belges et 
angers et ornés de nombreuses iJlustrations. (Prix : 
5 fr. belges.) 


1955 
SEILIGER. 

Moteurs et turbines 4 combustion interne. 

Paris, Dunod, éditeur, 92, rue Bonaparte. Un volume 
(16 x 25 cm) de X-298 pages, avec 160 figures. (Prix : 
relié toile, 2950 fr. fr.) 
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In German. 


1955 691 
Prof. W. GEHLER & Ch. PALEN. 

Erlauterungen zu den Stahlbetonbestimmungen. 6. Aus- 
gabe. 

Berlin-Wilmersdorf, Wilhelm Ernst & Sohn, Hohen- 
zollerndam, 169. Ein Band (15 x 21 cm) von 312 Seiten, 
mit 111 Abbildungen. (Preis: geheftet, DM 18.—; 
gebunden, DM 21.—) 


1954 : 
Prof. Dr.-Ing. Heinrich HEYDE. 

Mechanik fiir Ingenieure. Band I : Statik und Dynamik. 
3. Auflage. 

Leipzig, B.G. Teubner Verlagsgesellschaft. 333 Seiten 
mit 316 Bildern. (Preis : geb. DM. 11.80.) 


531 


1955 691 
LEONHARDT (F.). 

Spannbeton fiir die Praxis. 

Berlin, Wilhelm Ernst & Sohn. Ein Band (17 x 27 cm) 
von 500 Seiten mit 658 Abbildungen und 21 Tafeln. 


(Preis : DM 59.—.) 

1955 621 .83 
Dr.-Ing. W. LINDNER. 

Zahnriider. Friiher bearbeitet von Prof. Dr. A. 


SCHIEBEL. Band I : Stirn- und Kegelrader mit geraden 
Zihnen. 4. Auflage. ; 

Berlin, Springer-Verlag. 133 Seiten (19 x 
mit 183 Abbildungen. (Preis : DM 18.—.) 


27 cm) 


1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
jointly with the Office Bibliographique International, of Brussels, (See « Bibliographical Decimal Classification as applied to Railway 
snce », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 


= eee 


In English. 


1955 385 (09 (42) 


ALLEN (CECIL J.). 
The Great Eastern Railway. 
One volume (5 1/2 x 7 in.) of 222 pages, illustrated. 
Hampton Court, Surrey : Ian Allan Limited, Craven 
House. (Price : 25 s.) 


1955 385 (061 .4 (73) 

Association of American Railroads. Signal Section. 
Advance Notice. Reports to be presented at the Fifty- 
Sixth Annual Meeting, New Orleans, LA. October 11, 12 
and 13, 1953. 

One brochure of 193 pages. 


Publishers : A.A.R., 59, East Van Buren Street, 
Chicago 5, Ill. 

1955 691 
BILLIG (KURT). 

Precast concrete. 

London: Macmillan and Co. Ltd., St. Martin’s 
Street, W. C. 2. (Price : 32 s.) 

1955 621 .33 


FERGUSON (T.). 
Electric railway engineering. 
One volume (5.9 x 9.1 inches) of 416 pages, illustrated. 


London: Macdonald Evans Ltd., 8, John Street, 
Bedford Row, W. C. 1. (Price : 57 s. 6 d.) 
1955 62 


HAMMOND (ROLT). 
Foundation engineering. 
One volume (8 3/4 6 inches) of 192 pages, illustrated. 


London : Oldhams Press, Ltd., Long Acre, W. C. 2. 
(aces Pil 8) 

1955 625 & 656 .2 
HAY (W. W.). 


Railroad engineering. Vol. J. One volume (6 x 
inches) of 483 pages, illustrated. 

London : Chapman and Hall, 
Wa'Ge2: 


9 1/4 


Ltd, 37, Essex-Street, 


[ 016. 385 (05 ] 
Il. 


In French. 


Bulletin des C.F.F. (Berne.) 


1955 656 .254 (494) 
Bulletin des C.F.F., juin, p. 90. 


Le dispatching au Saint-Gothard. (1 000 mots & fig.) 


1955 
Bulletin des C.F.F., juin, p. 92. 
RICHARD (F.).. — Nouveaux wagons C.F.F. 4 
plancher surbaissé pour des transports lourds. (1 000 mots 
& fig.) 


625 .245 (494) 


Avenue. (Price $ 6.50.) 


1955 385 (0 

L.T.F.-Reports 1952-1953 and Proceedings of Londo 
Congress 16-23 July 1954. 

One volume (6 1/4 x 9 1/2 inches) of 351 pag 

London : International Transport Worker’s Federa 
tion, Maritime House, Old Town, Clapham, S. W. 


1955 6 
KEITH SWAINGER. 

Analysis of deformation. Volume I: Mathemati 
theory; Volume II : Experiment and applied theory. 

London : Chapman and Hall, Ltd., 37, Essex-street 
W. G27 (Vols 6389 Vol: JIE ORs:) 


1955 

KOEHLER GLENN. 
Circuits and networks. 
One volume (9 1/2 x 6 1/4 inches) of 349 pages, bound 
New York N.Y. : Macmillan Company, 60, Fift 


621 3 


1955 
LESSELLS (J. M.). 
Strength and resistance of metals. 
London : Chapman and Hall Ltd. 37, Essex-Street! 
W.C.2. (Price : 80 s.) 


62 (0 


In Italian. | 


1955 385 (09 (45) 

Il Cinquantenario delle Ferrovie dello Stato. 

Roma. Ingegneria Ferroviaria, Piazza Croce Rossak 
Fascicolo n° 5/6 (maggio- giugno) 1955, della Rivistat 
« Ingegneria Ferroviaria ». 200 pages avec de nombreuse& 
planches d’illustrations. 

1955 
COSTANTINO (F.). 

Resistenza dei materiali e applicazioni. 

Bologna, Nicola Zanichelli, editore. Pagine XVI-490! 


62 (01) 


con 314 illustrazioni e 114 esercizi numerici. (Prezzo : 
L. 2 000.—) 
1955 385 (08 (45) 


FEDERAZIONE NAZIONALE IMPRESE TRAS- 
PORTI (ROMA). 
Relazione del Consiglio all’ Assemblea ordinaria dei 
Soci. (Roma, 1° Luglio 1955.) 
Roma, Istituto Poligrafico dello Stato. 


ily? pagine! 
(20.5 x 29 cm.) 


Bulletin de Documentation S.C.E.T.A. (Paris.) 


1955 385 .517 .6 (44) 
Bulletin de documentation S.C.E.T.A., juin, p. 1. 

Une application des méthodes psychotechniques de 
sélection : Le métier de livreur dans un service de camion- 
nage urbain. (3 500 mots & fig.) 


1955 656 (43) 
Bulletin de documentation S.C.E.T.A., juillet- aout, p. 1. 

Premieres mesures prises par |’ Allemagne Occidentale 
dans le cadre de la politique des transports. (1 500 mots 
& tableau.) 


- Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


955 y = 385 .63 
il. des transp. intern. par ch. de fer, juin-juillet, p. 170. 
YURAND (P.). — Le droit spécial de rétention 


ordé, en France, au transporteur. (1500 mots.) 


955 385 .62 & 385 .63 
il. des transp. intern, par ch. de fer, juin-juillet, p. 189. 
2xtrait du Rapport de gestion de l’Office Central des 
nsports internationaux par chemins de fer pour |’année 
4. (3 000 mots.) 


Bulletin de l’Union internationale 
des Chemins de fer. (Paris.) 


1955 385 (09 (3) & 385 .113 (3) 
lletin de 1’Union intern. des ch. de fer, mai p. 155; 
juin, p. 200. 


Les Chemins de fer en 1954. (Cinqui¢me & Sixiéme 
rties.) (7 000 mots & tableaux.) 


1955 385 .113 (73) 
Iletin de l’Union intern. des ch. de fer, mai, p. 172. 
GETTY (G. E.). — L’activité des Chemins de fer 
éricains en 1954. (2000 mots & tableau.) 


1955 385 (09 (94) 
Iletin de ’?Union intern. des ch. de fer, juin, p. 205. 
SHERRINGTON (C.E.R.). — Les Chemins de fer 
Australie en 1954. (2 500 mots.) 


1955 385 (73) 
Wetin de 1’Union intern. des ch. de fer, juin, p. 210. 
JENKS (D. B.). — L’amélioration des chemins de fer. 
000 mots.) 


Containers. (Paris.) 
1955 656 .225 (4) 
mtainers, n° 13, juin, p. 9. 
Recensement des containers existant en Europe au 
but de 1955. (2000 mots.) 


1955 656 .225 (42) 
yntainers, n° 13, juin, p. 19. 
Direction Générale des British Railways. — Dévelop- 


ments récents des containers en Grande-Bretagne. 
00 mots & fig.) 


1955 656 .225 (43) 
mtainers, n° 13, juin, p. 23. 

Direction Générale de la Deutsche Bundesbahn. — 
afic allemand des grands containers 4 porteur aménagé 
ndant l’année 1954. (2000 mots & tableau.) 


Génie Civil. (Paris.) 
1955 624 .51 (73) 
énie Civil, n° 3399, 15 juin, p. 225. 
STEINMAN (D. B.). — Le viaduc sur le détroit de 
ackinac, entre le Lac Michigan et le Lac Huron. 
tats-Unis). (2000 mots & fig.) 


1955 62 (Ol 
Génie Civil, n° 3399, 15 juin, p. 234. 

GELLUSSEAU (L.). — Le cercle de Mohr, satellite 
de lellipse de Lamé. Généralisation dans lespace. 
(1 500 mots & fig.) 


L’Industrie des Voies Ferrées et des Transports 
Automobiles. (Paris.) 


1955 621 .338 (45) 
L’Industrie des Voies Ferrées et des Transports Auto- 
mobiles, juin, p. 80. 
HUG (Ad.-M.). — Rames motrices électriques articulées 
des Chemins de fer Italiens. (2 000 mots & fig.) 


Revue Belge des Transports. (Bruxelles. 


1955 656 .224 (493) 
Revue Belge des Transports, n° 2, juin, p. 51. 

LEMAITRE (M.). — Un service « porte a porte » 
automobile pour voyageurs de chemins de fer. (4 000 mots 
& fig.) 


1955 656 .222 .1: 621 .33 (44) 
Revue Belge des Transports, n° 2, juin, p. 71. 

HEBEL (P.). — Comment fut organisé et battu le 
record de vitesse sur rails. (3 500 mots & fig.) 


Revue Générale de Mécanique. (Paris.) 


1955 621 .133 .3 
Reyue Générale de Mécanique, avril, p. 117; mai, p. 161; 
juillet, p. 255. 
VIGNERON (R.). — Les surchauffeurs et leurs inci- 
dents. (6000 mots & fig.) 


1955 62 (Ol 
Revue Générale de Mécanique, avril, p. 139. 

La résistance des liaisons par collage des téles minces 
d’alliage léger. (1 000 mots & fig.) 


1955 62 (Ol 
Revue Générale de Mécanique, mai, p. 172. 
Exposition d’extensométrie. (2000 mots.) 


1955 621 .431 (06 
Revue Générale de Mécanique, mai, p. 175. 

Congrés International des Moteurs 4 combustion interne. 
(3 000 mots.) 


Revue universelle des Mines. (Liege.) 


1955 656 .2 (493) 
Revue Universelle des Mines, p. 400. 

MARCHAL (A.). — Le développement des voies 
de communication en Belgique et son incidence sur 
V’économie de la Région Liégeoise, Les Chemins de fer, 
(4.000 mots.) 


fe 


La Technique Moderne. (Paris.) . 
1955 624 .8 (44) 
La Technique Moderne, mai, p. 181. 

ROUSSE. — Le pont tournant de Caronte. Reconstruc- 
truction d’une travée tournante de 113 m de longueur. 
(5000 mots & fig.) 


1955 621 .332 
La Technique Moderne, mai, p. 191. 
La protection contre la rouille dans les installations 


électriques. (400 mots.) 


Les Transports Publics. (Lausanne.) 
1955 656 (494) 
Les Transports Publics, aout, p. 3. 

Un point de vue patronal sur le probléme  rail-route. 
(1 200 mots.) 


Travaux. (Paris.) 


1955 691 
Travaux, aout, p. 671. 

MERCADIE (F.). — Etude expérimentale sur les 
déformations du béton sous charge constante. (3 000 mots, 
tableaux & fig.) 


1955 691 
Travaux, aott, p. 679. 
REVEL. — Les coffrages dans la mise en euvre du 


béton armé. (4000 mots & fig.) 


1955 691 
Travaux, aotit, p. 689. 
Les coffrages glissants. (1 200 mots.) 


Va, Vie du Rail.’ (Paris.) 


1955 621 .33 (44) 
La Vie du Rail, 17 juillet, p. 3; 24 juillet, p. 11; 31 juil- 
Ei, jay, te 


Electrification Nord-Paris. (3000 mots & fig.) 


1955 
La Vie du Rail, 17 juillet, p. 14. 
BIDET (M.). — Les agences et les gares-centres de 
la S.N.C.F. (1 000 mots & fig.) 


656 .225 (44) 


1955 656 .254 
La Vie du Rail, 24 juillet, p. 8. 
WALTER (J.). — La télécommande des trains et 


son avenir. (800 mots & fig.) 
1955 

La Vie du Rail, 31 juillet, p. 6. 
Une réalisation originale de la Région Ouest: la 

yoiture bar-toilette Ssmyfi 311, (1000 mots & fig.) 


625 .232 (44) 


In German. 


Die Bundesbahn. (Darmstadt und Koln.) 


1955 621 .139, 625 .18 & 625 2 
Die Bundesbahn, Nr. 9, Mai, S. 382. 

SCHAFER (H.-D). — Entwicklungen und Wa 
lungen des Abnahmedienstes. (4000 Worter & Abb.) 


1955 656 .212 .6 (43). 
Die Bundesbahn, Nr. 9, Mai, S. 388. 
PEISKER (K.). — Fortschreitende Mechanisierun 


der Zuckerriibenumladung. (3 000 Worter & Abb.) 


1955 656 .211 (43) & 725 .31 4 
Die Bundesbahn, Nr. 10, Mai, S. 425. 

LEMMERHOLD (F.). — Der neue Personenbatne 
Heidelberg. (5 000 Worter & Abb.) 


1955 621 .33 (43: 
Die Bundesbahn, Nr. 10, Mai, S. 438. 
Die Elektrisierung der Strecke Bruchsal- Heidelberg 


(500 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1955 656 .2° 
Deutsche Eisenbahntechnik, Mai, S. 179. 

MULLER (W.). — Die Mitwirkung des Zuges bei des 
Freigabe der Streckengleise. (4 000 Worter, Tafel & Abb. 


1955 
Deutsche Eisenbahntechnik, Mai, S. 186. 
POTTHOFF (G.). — Mehrabschnittsignale. (1 50¢ 
Worter & Abb.) 


656 .25° 


1955 
Deutsche Eisenbahntechnik, Mai, S. 188. 
STEIGER (M.). — Elektrisches Verschlussregister fii 
Signalstelleinrichtungen. (3 000 Worter & Abb.) 


656 .25; 


1955 621 3392" 
Deutsche Eisenbahntechnik, Mai, S. 198. 

WENZEL (W.). — Schweisstechnik an schienenge 
bundenen Fahrzeugen. (3 000 Worter, Tafel & Abb. 


625 . 


1955 621 .135 .2 (43) & 625 .214 (43 
Deutsche Eisenbahntechnik, Mai, S. 207 und 213. 

GITTEL (F.). — Verbesserungen und Versuche ai 
Gleitlagern der Reichsbahnfahrzeuge. (5 000 Worten 
Tafel & Abb.) 

SCHNEIDER (V.). — Bemerkungen zum Lagerpro 
blem bei Schienenfahrzeugen. (3 000 Worter.) 


Der Eisenbahningenieur. (Frankfurt a. Main.) 


1955 725 .31 (43 
Der Eisenbahningenieur, Mai, S. 109. 


KUNZEL (K.). — Neuer Personenbahnhof Heidel 
berg. Griinde fiir die Verlegung des Bahnhofs. (801 


| Worter & Abb.) 


> 


1955 

er Eisenbahningenieur, Mai, S. 112. 
Die Deutsche Bundesbahn Wegbereiter fiir das durch- 
ehend geschweisste Gleis. (8 000 Worter,-Tafeln & Abb.) 


625 .144 .1 (43) 


1955 

yer Eisenbahningenieur, Mai, S. 125. 
SCHMITT. — Ein Verfahren fiir das Verlegen von 
es ne eicoe in Sperrpausen. (600 Worter & 
L © . 


625 .142 4 


1955 625 .143 .5 
Yer Eisenbahningenieur. Mai, S. 127. 

THALER (H.). — Umarbeiten yon Rippenplatten. 
1 000 Worter.) 

1955 621 .392 : 625 .143 


Yer Eisenbahningenieur, Mai, S. 128. 
ENGEL (M.). — Die Thermitschweissung im Band- 
erfahren auf der Strecke. (1 000 Worter.) 


1955 621 .133 .7 
Yer Eisenbahningenieur, Mai, S. 133. 

LINDER (R.). — Schlammanfall im Lokomotivkessel 
md Wéarmeverlust durch das Abschlammen. (1 500 


WOrter.) 


E.T.R. Eisenbahntechnische Rundschau. 


(K6In-Darmstadt.) 
1955 621 .33 (43) 
Fisenbahntechnische Rundschau, Juli, S. 277. 
MULLER (E.). — Probleme der Einfiihrung elektri- 
schen Eisenbahnbetriebs im Saarland. (5 000 Worter 
& Abb.) 


1955 
Eisenbahntechnische Rundschau, Juli, S. 288. 
KONIG (H.). — Rost und Sprédbruch, Hauptfeinde 
des Giiterwagens. (3 000 Wéorter & Abb.) 


625 .246 


1955 625 .26 (43) 
Eisenbahntechnische Rundschau, Juli, S. 309. 

STAUFER (W.) & SCHOLZ (H.). — Senkung des 
Stoffaufwandes im Werkstittendienst der Deutschen 
Bundesbahn. (4000 Wérter & Abb.) 


Elektrische Bahnen. (Miinchen.) 


1955 621 .335 (43) 
Elektrische Bahnen, Juni, S. 121. 
"HESS (H.). — Die Schwingungsfihigkeit der mit 


Kardan-Lamellenantrieb (Bauart Sécheron) ausgeriistete 
Lokomotiven E. 10.004/005. (10000 Worter & Abb.) 


1955 621 .335 : 625 .3 (43) 
Elektrische Bahnen, Juni, S. 134. 

SCHMIDT (B.). — Neue Triebwagen bei Zahnrad- 
pahnen, unter besonderer Beriicksichtigung des Wagens 
bei der Bayerischen Zugspitzbahn. (3 000 WGrter & Abb.) 


1955 625 .62 


Elektrische Bahnen, Juni, S. 140. 
STETZA (G.). — Moderne Strassenbahn-Grossraum- 
wagen. (1 000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1955 625.285 (72) 
Glasers Annalen, April, S. 79. 
KRESS (F.). — Zweiteilige dieselhydraulische Trieb- 


wagenziige fiir Mexiko. (5 000 Worter & Abb.) 


1955 625.253 
Glasers Annalen, April, S. 86. 

HILDEBRAND (F.). — Die Entwicklung der Druck- 
luftbremse fiir Vollbahnen bei der Knorr-Bremse in den 


letzten fiinfzig Jahren. (5 000 Wérter & Abb.) 


1955 625 .245 
Glasers Annalen, April, S. 96. 
PHILIPP (W.). — Neue Entwicklung bei Kesselwagen- 


Ventilen. (1 500 Worter & Abb.) 


1955 621 .431 .72 
Glasers Annalen, April, S. 100. 
VOGT (F.). — Neue Henschel-Diesel-hydraulische 


Drehgestell-Lokomotive Typ DH 750/875. (1 000 Worter 
& Abb.) 


1955 
Glasers Annalen, April, S. 106. 
Die Verwirklichung der elektrischen Zugforderung im 
Nordosten Frankreichs. (800 Worter & Abb.) 


621 .33 (44) 


Internationales Archiv fiir Verkehrswesen. 


(Mainz.) 
1955 625 .1 (43) 
Int. Archiy. fiir Verkehrswesen, Nr. 8, 2. Aprilheft, 
Saiie- 


OLBRICH (P.). — Neubauten bei der « Deutschen 
Reichsbahn » in der Sowjetzone. (1 500 Worter.) 


1955 385 (07.11 
Int. Archiv. fiir Verkehrswesen, Nr. 10, 2. Maiheft, 
S. 217. 


NEBELUNG (H.). — Das Studium der Eisenbahn- 
ingenieurwissenschaften im Wendepunkt der Verkehrs- 
geschichte. (5 000 Worter.) 


1955 656 .212 .5 
Int. Archiy. fiir Verkehrswesen, Nr. 10, 2. Maiheft, 
Seo2os 
Prof. Dr.-Ing. W. BASELER. — Der Irrweg der 
Rangiertechnik. (1 500 Worter & Abb.) 
1955 656 
Int. Archiv. fiir Verkehrswesen, Nr. 11, 1. Juniheft, 
S. 241. 
Dr.-Ing. H.-Ch. SEEBOHM. — Die volkerverbin- 


dende Aufgabe des Verkehrs. (4 000 Worter.) 


und Draht. (Frankfurt a. Main.) 


656 .253 (436) 


Signal 


1955 
Signal und Draht, Juli, S. 105. 
KASBERGER (K.). Neue Sicherung von Gleis- 
anschliissen ausserhalb der Bahnhéfe bei der OBB. 
(1 200 Worter & Abb.) 


ak. «Ga ee : 


1955 656 .212 .5 


Signal und Draht, August, S. 121., 

DELPY (A.) & SAVA JANIIC. — Die Bedeutung 
der Lage der Talbremsen fiir die Laufzielbremsung. 
(3 000 Worter, Tabellen & Abb.) 


Wissenschaftliche Zeitschrift der Hochschule 
fiir Verkehrswesen Dresden. (Dresden.) 


1955 656 .25 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 13. 
HETZ (K.). — Methoden und Entwicklungsprobleme 
der Lehre vom Eisenbahnsicherungswesen. (4 000 Worter.) 


1955 656 .224 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 31. 
POTTHOFF (G.). — Die Wartezeiten beim Umstei- 
gen. (1 500 Worter & Abb.) 


1955 625)215 
Wissenschaftliche Zeitsch. der Hochschule fiir Verkehrs- 
wesen Dresden, Heft 1, S. 35. 
HOCHSTEINER (O.). — Die Zahl von Fahrstrassen, 
die durch Weichenstrassen iiber Parallelgleise erméglicht 
werden. (3 000 Worter & Abb.) 


Zeitschrift fiir Verkehrssicherheit. (Tiibingen.) 


656 .25 
2. Band, Heft 9/10, 


1954/55 
Zeitschrift fiir Verkehrssicherheit, 


SASSE (H.W.). — Grundziige des Eisenbahn-Siche- 
rungswesens. (6 000 Worter & Abb.) 


In English. 


American Exporter Industrial. (New York.) 


1955 625 .214 (73) 
American Exporter Industrial, August, p. 31. 

Railways switch to new oiling system. (1 000 words 
& figs.) 


Bulletin American Railway Engineering 
Association. (Chicago.) 


1955 624 (0 (73) 

Bulletin American Railway Engineering Association, 
Vol. 57, No. 523, June-July p. 1. 

BIGOS (J.). — Chemical cleaning and painting of 
railroad bridges. (14 pages, illustrated.) 


The Engineer. (London.) 

1955 621 .33 (44 
The Engineer, June 3, p. 781; June 10, p. 818. 
Railway traction by single-phase current at industri 
frequency. (4 400 words & figs.) 


1955 621 .132 .5 (42 
The Engineer, June 17, p. 841. 
Standard class «9» locomotives fitted with Franco 


Crosti boilers. (3 000 words & figs.) 


1955 656 .22 
The Engineer, July 15, p. 66; July 22, p. 102. 
NOCK (O. S.). — Factors in the working of a hig! 


speed train service (Nos 1-2). (7 500 words & figs.) 


1955 625 .4 (42) & 656 .222 (42) 
The Engineer, July 15, p. 89. 

Underground train speed measuring apparatus. (600 
words & figs.) 


1955 
The Engineer, August 5, p. 176. 
LEWICKI (W.). — Some physical aspects of lubricationi 
in rolling bearings and gears. I. (to be continued.) (3 200) 
words & figs.) 


625 21 


Engineering. (London.) 


1955 621 .132 .5 (42) & 621 
Engineering, June 17, p. 766. 

Preheaters for increased efficiency of steam locomotives. ; 
British Railways apply the Franco-Crosti system.) 
(1 800 words & figs.) 


1955 
Engineering, June 24, p. 786. 

Electrifying the Underground. — Jubilee of conversiont 
of the Metropolitan and District Railways. (1 800 wou 
& figs.) 

1955 621 33 & 621 
Engineering, July 22, p. 120. 

Electric and Diesel-electric traction for main-line} 
railways. (1 400 words & figs.) 


.133 (1 (42) 


621 .33 (42)| 


431.724 


1955 
Engineering, July 29, p. 141. 
Raising efficiency of works rail transport. Comparison| 
of steam and diesel. (4 900 words & figs.) 


625 .28 (42)| 


1955 
Engineering, July 29, ~p. 148. 
Railway traction oil engines for locomotives with' 
continuous operation up to 2000 B.H.P. (1 500 words: 
& figs.) 


621 .431 .72! 


Proceedings of the Institution of Civil Engineers. 


(London.) 
1955 621 .138 .1 
Proceedings, The Institution of Civil Engineers, June, 
uae 


BEER (V. F.). — Standardization of type and design 
aoe to steam-locomotive shed roofs. (17 pages, illustrat- 
ed.) 


955 621 .138 .1 

ceeding, The Institution, of Civil Engineers, June, 
p. 188. 

Mic IL MOYLE (R.L.) & PEACOCK (R.L.). — Smoke 

raction from engine sheds. — An account of some 

del and full-scale test. (38 pages, illustrated.) 


urnal and Proceedings of the Institution of 
Electrical Engineers. (London.) 


1955 621 .335 

urnal, The Institution of Electrical Engineers, June, 
p. 366. 

The adhesion of electric locomotives. (800 words & figs.) 

1955 621 .33 

oceedings, The Institution of Electrical Engineers, 
June, p. 339. 


MANDL (A.). — Single-phase 50 c/s A.C. traction 
ng a rectifier. (10 pages, illustrated.) 


Journal, The Institution of Locomotive 


Engineers. (London.) 
1954 669 
urnal, The Institution of Locomotive Engineers, 
Vol. 44 (Part No. 6), p. 659. 
TURNER (A.). — Materials used in locomotive, 
rriage & wagon construction. (61 pages illustrated.) 


1954 621 21313 
urnal, The Institution of Locomotive Engineers, 
Vol. 44 (Part. No. 6), p. 710. 
BLACKENEY-BRITTER (W. C.). — Thermodynamic 
ad tests with steam locomotives on the Western Australian 
yyernment Railways. (27 pages, illustrated.) 


1954 671-133; 1 

urnal, The Institution of Locomotive Engineers, 
Vol. 44 (Part No. 6), p. 737. 

BLACK (R. H.). — The locomotive mechanical stoker. 

) pages, illustrated.) 


The Locomotive. (London.) 


1955 620 4132 1- 42)_& 621132 5 (42) 
1e Locomotive, June, p. 86. 

€rosti boilered B.R. 2-10-0 locomotive. (1 300 words 
figs.) 


1955 621 .431 .72 (42) 


1¢ Locomotive, June, p. 92. 
G.E.C. power equipments for B.R. 350 HP Diesel- 
sctric shunting locomotive. (1 000 words & figs.) 


1955 621 .431 .72 (6) 


1e Locomotive, July, p. 106. 
750 HP Bo-Bo Diesel-electric locomotives for Nigeria. 
100 words & figs.) 


1955 621 .335 (68) 


! The Locomotive, July, 108. 


South African 2 000 HP electric locomotives. (1 400 — 
words & figs.) 


Mechanical Engineering. (New York.) 


1955 691 
Mechanical Engineering, June, p. 494. ; 
POWELL (S.T.) and VON HOSSBERG (L.G.). — 
Of what use are chemical treatments in controlling corro- 

sion. (2 400 words & figs.) 


1955 621 .438 (73) 
Mechanical Enginnering, July, p. 588. 
Norfolk and Western coal-fired steam turbine-electric 


locomotive. (4 800 words & figs.) 


Modern Railroads. (Chicago.) 
1955 656 .2 (73) 
Modern Railroad, June, p. 105. 

Modern railroader Ray Mc Brian. Da RGW’s engineer 
of standards and research and his staff turn out a steady 
stream of new ideas, and most of them pay off handsomely 
(1 800 words.). 

1955 625 *.232 (731) 
Modern Railroad, June, p. 113. 

Cd NW introduces « The Superbanite ». Its new 85-ft 
car comfortably seats 169 passengers. The car also 
features a number of design innovations. (1 800 words 


& figs.) 


1955 625 .28 (73) & 656 .2 (73) 
Modern Railroad, June, p. 120. 

AAR mechanical research on the move 
& figs.) 


. (3.000 words 


Modern Transport. (London.) 


1955 621 .132 .5 (42) & 621 .133 (O1 (42) 
Modern Transport, June 18, p. 7; June 25, p. 5. 

B.R. locomotives with Franco-Crosti boilers. (2 700 
words & figs.) 


1955 385 (09 (492) 
Modern Transport, June 18, p. 9. 
DEN HOLLANDER (F. Q.). — Reconstruction of 


the railways in Holland (continued). (1 300 words & figs.) 


1955 656 .25 (42) 
Modern Transport, June 18, p. 15. 

Remote supervisory control in Southern electrified 
area. (1 200 words & figs.) 


1955 656 .25 (42) 
Modern Transport, June 25, p. 15. 

Measuring trains speeds. — Instantaneous apparatus 
for Underground. — Important development in speed 


control signalling. (1 200 words & figs.) 


— 78 — | | 


The Oil Engine and Ges Turbine. (London.) 


1955 621 .431 .72 (494) 
The Oil Engine and Gas Turbine, June, p. 59. 

Big locomotives for Swiss service. — Sulzer twin-power- 
plant, double-bogie machines for shunting plus haulage 
up to 46 m.p.h. (400 words & figs.) 


1955 621 .431 .72 (42) 
The Oil Engine and Gas Turbine, June, p. 60. 

Power plant for more B.R. shunters. (1 000 words 
& figs.) 


1955 621 .431 .72 (492) 
The Oil Engine and Gas Turbine, July, p. 82. 

Netherlands Railways Diesel developments. 
words & figs.) 


(1 500 


1955 621 .431 .72 (6) 
The Oil Engine and Gas Turbine, July, p. 86. 

High-power locomotives for narrow gauge system. 
(1 200 words & figs.) 


Railway Age. (New York.) 


1955 656 .2 (73) 
Railway Age, May 16, p. 126. 
Evolution... or Revolution. Which will it be for... 


The passenger train of the future. (8 pages illustrated.) 


1955 
Railway Age, May 16, p. 134. 
What’s ahead for the passenger business? I-II-III. 
(12 pages, illustrated.) 


656 .2 (73) 


1955 
Railway Age, May 30, p. 33. 
Premium cars for general service. (600 words & figs.) 


625 .243 (73) 


1955 
Railway Age, June 6, p. 26. 
Latest in butt-welding... long rails by flash process. 
(1 300 words & figs.) 


625 .144 .1 (73) 


1955 
Railway Age, June 13, p. 32. 
« Domeliners » get Dome diners. (2 200 words & figs.) 


625 .232 (73) 


The Railway Gazette. (London.) 


1955 621 .138 .5 (73) 


The Railway Gazette, June 3, p. 623. 
Wheel profile trueing machine. (1 300 words & figs.) 
1955 

The Railway Gazette, June 3, p. 625. 
Colour-light signalling from London to Brigton. (1 800 

words & figs.) 


656 .25 (42) 


1955 
The Railway Gazette, June 10, p. 650. 
Indication of train speeds by rectified current. (400 
words & figs.) 


656 .259 (42) 


1955 
The Railway Gazette, June 10, p. 651. 
Rimutaka tunnel New Zealand Railways. (2 200 wo 
& figs.) ’ 


625 .13 (931 
xy 


1955 
The Railway Gazette, June 10, p. 659. 
Remote supervisory contro! in Southern Region. (1 
words & figs.) 


656 .25 (42 


1955 625 .13 (42 
The Railway Gazette, June 17, p. 685. 

Reconstruction of Twickenham Flyover bridge. (1 
words & figs.) 


1955 625 .21 
The Railway Gazette, June 24, p. 711. 
GRIFFITHS (T. G.). — Aluminium in rolling stoc 


construction. (1 200 words & figs.) 


1955 
The Railway Gazette, July 1, p. 10. 
British Transport Commission results for 1954. (2 
words & figs.) 


385 .3 (422 


1955 
The Railway Gazette, July 1, p. 15. 
East African Railways «59th» class engines. 
words & figs.) 


| 
621 .132 .8 (6) 
(2 600) 


, 
| 


Diesel Railway Traction. 
A Railway Gazette Publication. (London.) 
1955 621 .431 .72 ©} 


Diesel Railway Traction, July, p. 197. | 
Main-line locomotive for Rhodesia. (2 800 words & figs.), 


1955 621 .431 .72! 
Diesel Railway Traction, July, p. 207. 


Servicing and running maintenance. (1 200 words.)| 


1955 621 .431 .72 (82) 
Diesel Railway Traction, July, p. 209. 

Large locomotive delivery to Argentina. (4000 words) 
& figs.) | 


621 .431 .72 ©| 


1955 
Diesel Railway Traction, July, p. 216. ) 
Diesel-hydraulic locomotives for West-Africa. (300! 
words & figs.) : 


os } 


Railway Locomotives and Cars. (New York.) 


1955 625 .28 (73) 
Railway Locomotives and Cars, June, p. 55. 

U. S. Talgos will have three units cars. (1 000 words 
& figs.) 

1955 625 .24 (73) 
Railway Locomotives and Cars, June, p. 61. 
Sa cushioning device-works. (400 words 

gs. 


55 625 .241 (73) 
lway Locomotives and Cars, June, p. 68. 
R.R. true train cars. (1 200 words & figs.) 


955 621 .438 
lway Locomotives and Cars, July, p. 37. 


n atomic gas-turbine locomotive. (2 800 words & figs.) 


The Railway Magazine. (London.) 


955 621 .132 .8 (42) 
> Railway Magazine, August, p. 529. 

ritish Railways 2-10-0 locomotives with Franco- 
sti boilers. (2 600 words & figs.) 


Railway Track and Structures. (Chicago.) 


955 6251143 23) (73) 
ilway Track and Structures, June, p. 31. 

New rail-grinder train... takes off the rough spots. 
500 words & figs.) 


1955 625 .144 .4 (73) 
ilway Track and Structures, June, p. 44. 

New production tamper has... unusual vibrating prin- 
le — automatic operating cycles — wide range of 
ustments. (1 100 words & figs.) 


1955 625 .13 (73) 
ilway Track and Structures, July, p. 38. 

Seven million pounds of bridge on the move as... the 
w pushes out the old. (700 words & figs.) 


University of Illinois Bulletin. (Urbana.) 


1955 624 .0 & 691 
xiversity of Illinois Bulletin, No. 428. 
Strength in shear of reinforeed concrete beams. (73 pages 


istrated.) 


In Spanish. 


Ferrocarriles y Tranvias. (Madrid.) 
656 .257 


1955 

srrocarriles y Tranvias, febrero, p. 40. 
NOGUES (J.). — El telemando en la sefializacion. 
4 maniobra y la comprobacion eléctrica de agujas y 
1 talonamiento accidental. (4 000 palabras.) 


1955 625 .234 


srrocarriles y Tranvias, febrero, Pp. 47. 

DE LA PUENTE (J.). — El acondiciamento de aire, 
emento indispensable de confort en los ferrocarriles. 
500 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 


1955 621 .33 (460) 


Revista de Obras Publicas, julio, p. 336. 


GARCIA LOMAS (J.-M.). — Las ultimas electrifica- 


ciones realizadas por la RENFE: Brafiuelas-Leon y 
Ujo-Gijon. (5 600 palabras & fig.) 


In Italian. 


Ingegneria Ferroviaria. (Roma.) 


1955 385 (09 (45) 
Ingegneria Ferroviaria, maggio-giugno, p. 839; 

Prof. Ing. G. CORBELLINI. — Le Ferrovie dello 
Stato compiono cinquanta anni di vita. (10 000 parole 
& fig.) 


Politica dei Trasporti. (Roma.) 


1955 625 .42 (45) 
Politica dei Trasporti, luglio-agosto, p. 385. 

BENINI (A.). — II prossimo tronco di metropolitana 
in Roma. (2 000 parole & fig.) 


1955 614 .8 

Politica dei Trasporti, luglio-agosto, p. 396. 
SANTONI-RUGIU (G.). — L’unificazione delle 

norme relative alla responsabilité dell vettore per danni 


subiti dal viaggiatore nella propria persona. (3 000 parole.) 


Trasporti Pubblici. (Roma.) 


1955 625 .216 

Trasporti Pubblici, maggio-giugno, p. 813. 
DRAGOTTI (G.). — Cause e  prevenzione degli 

infortuni nell’agganciamento dei veicoli ferroviari. (3 000 


parole.) 


In Netherlands. 


De Ingenieur. (’s-Gravenhage.) 


1955 62 (08 
De Ingenieur, n" 22, 3 Juni, p. OF 79: 
ROOSDORE, (HJ)5 —— Schrijvende registrerende 
meters. (5 000 woorden & fig.) 
624 .5 


1955 
De Ingenieur, n* 23, 10 Juni, p. B. 79. 
EMMEN (J.). — Enkele algemene beschouwingen over 
hangbruggen berustend op nieuwe inzichten betreffende 
de bewegingen der bruggen veroorzaakt door dyna- 
mische invloeden van spoorwegverkeer en wind. (9 000 


woorden & fig.) 


aa! BRU) oe 


Spoor- en Tramwegen. (Den Haag.) 


1955 625 .23 (492) 
Spoor- en Tramwegen, n™ 12, 9 Juni, p. 177. 

DE BOCK (J.-L.). — Nieuwe rijtuigen voor de N.S. 
Hoe de Bd’s en CKDd’s ontstaan. (2 000 woorden 
& fig.) 


1955 388 


Spoor- en Tramwegen, n™ 12, 9 Juni, p. 183. 


BOGSTRA (N.A.). — Verkeer in grote steden. (3 000 
woorden.) 


1955 625 .28 (493) 
Spoor- en Tramwegen, n' 12, 9 Juni, p. 185. 


NYMEYER (A.G.). — De zevende internationale 
jaarbeurs en de internationale spoorwegtractiedagen te 
Luik. (2 000 woorden & fig.) 


In Portuguese. 


Gazeta dos Caminhos de Ferro. (Lisboa.) 


1955 385 (4 
Gazeta dos Caminhos de Ferro, n° 1617, 1 de Maio, p. 9) 
CAMPOS (F.). — Os Caminhos de Ferro Europe 
e o Turismo Social. (1 600 palavras.) 


1955 385 (09 (63 
Gazeta dos Caminhos de Ferro, n° 1618, 16 de Maid 
penl23: 

de ALMEIDA FERNANDES (J.M.). — Alguna 
anotacdes ao plano de fomento de Angola. (6 000 pala 
vras.) 


1955 656 .2 (6% 
Gazeta dos Caminhos de Ferro, n° 1618, 16 de Maia 
Dee aie 


Transportes de Mocambique. (1 500 palavras & figs 
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